
3 

4 

5 

6 

7 

surgery are not going to happen --it doesn't come up 

;Tery often because we havenrt done surgery on a lot . _‘__ ..,, _ _ . 

lf these patients. But ,when I went back to Ut.a,h"jn- 

8 '97 and the PFO issue was kind, of com,ing of age, I 

9 

10 

sent a total of a.b.out teq~patients to surgery.‘ 

One of those patients had a failure of 

11 surgical closure and had to be reoperated. Now, 

12 the failure,of,surgical closure in-that particular 

case was defined that she was out in her yard--said 

that she was working in.her yard, felt a pop, and 

all of her symptoms that went away when her PFO had 

16 surgically- -post come back., 

17 DR. ZIVIN: With due respect, I would 

18 prefer not to discuss~ anecdot,es. I would,.,prefer to 

19 

20 

21 put on the TC-- 

22 

23 

DR. 'ZIVIN: That wa,s one&.patient. I would 

prefer to-- 

24 DR. FUTRELL: It is the only surgical 

failure I have had, Justin. It is the only-one. 

MILLER REPQRTJNG ,"CoMpANy, INC. 
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DR. 'ZIVIN: Okay. Now, I would like to 

snow what criteria you would have for failure of 

surgery. 

DR. FUTRELL: The i,ssues of failure of 

discuss data. 

DR. FUTRELL: So the da"ta..was that, she wa.s 

II Washington, D.C. 20003-2802 
(202) 546-6666 
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jut of ten patients, I have one failure. 

DR. ZIVIN: So, obviously, you don't have 

statistical data to prove that your therapy is 

letter, worse or the same as. doing nothing. 

DR. FUTRELL: We kn.ow.that patients are /._ _,. 

going to surgical closure for PFOs, We Wow what _ 

:he complications of heart surgery are. We knpw 

nbout the cognitive complications. We know. about 

zhe expense. We know that patients with PFOs are 

naving failures with medical therapy and those 

patients are either going to go to surgical closure (. 

or to catheter closure.? j 

DR. ZIVIN: Dp"we know,that patients who ,_, h.. 

are having PFOs are having complications? 

DR. FUTRELL: Of surgery? 

DR. ZI.VIN: Yes -~ ., 

DR. FUTRELL: We haven't done the" same. 

degree of neuropsychological testing for the PFO 

indication. Those are pump studies, general pump 

studies. 

DR. ZIVIN: You had in your data something 

like 25 percent of patients had complications due 

to surgery. 

DR. JENKINS: I'm sorry? 

DR. ZIVIN: In,your data, you proposed -- 

MILLER REPORTING COMPA&lY, INC. 
735 8th St&et, S.E. 

Washington, D.C. 20003-2802 
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DR. JENKINS: These,patients did have 

surgery. 

DR. ZIVIN: At vari,ous different levels, as- 

15 up to 80 percent of the patients had : 

complications as a consequence of, surgery. 

DR. JENKINS: I.' m s,qrry? None of the 

patients presented to you had surgery. None. 

DR. ZIVIN: Then wh,o got the closures? 

DR. JENKINS: I'm sorry? This is a 

?ercutaneous-- 

DR. ZIVIN: What I am saying is 

approximately 25 percent, in some cases up to 80 

percent, had complications as a consequence of 

device placement. 

DR. TRACY: Can 1,just clarify? I think 

he is asking you about the patients that you had, . . 

trying to make a comparison betwe.en wh,at would have 

happened in a surgical group versus what happened _ 

with your percutaneous closure device and he is 

reporting what he believes is your complication 

rate from the percutaneous. 

Am I getting that correct? So a 

comparison between percutaneous closure 

complication v.ersus surgical closure co~mplication. 

DR. JENKINS: I think.that seven o,f th.e 

MILLER REP,QRTING.COM?q, INC. 
735 BQh~Strqet, S.E.. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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patients in the pivotal‘cohcrt, or 14 percent, met 

:he safety definition for the study of having had a 

noderately serious or a serious even attri,but,ab..e. 

cy the safety committee to the device or the 

implant procedure or to the catheterization, 

itself. 

So I am unclear as to where the figure of 

25 to 80 percent is from. 

DR. 'ZIVIN: If you ,look through your data, 

you will find it. But, what fraction of 

age-matched patients had complications as a result' 

of medical therapy? 

DR. JENKINS: I'm sorry? 

DR. ZIVIN: What percentage of patients 

age-matched had complications of medical therapy 

during that same time period. 

DR. JENKINS: Age-matched? 

DR. ZIVIN: Yes. 

DR. JENKINS: I am not followi.ng. You 

mean you would like to see the failures of medical 

therapy stratified by age? 

DR. ZIVIN: No; I want complications of 

the therapy, not failures of the therapy, because 

then we will get, under the next question, what 

fraction of your patients would, over a long period 

MILLER REPOPTING-%Of$?ANY, I 
735 8th Stree' 

Washington, D.C. I^^^. -._ 

:NC . 
t, S.E. 
20003-2802 
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of time, have strokes. ‘You.followed them for six 

months. 

DR. JENKINS: we followed the pivotal 

cohort for median of 6.5 months. 

DR. ,ZIVIN: Okay. 

DR. JENKINS: Your question is? 

DR. ZIVIN: I want to know what fraction 

of the patients were injured by therapy, by your 

device placement, and what fraction of-the patients 

were injured by medical therapy during that same 

period of..time. You told me what the incidence of 

strokes was in treated patients with medical 

therapy. I want to know what the, comparable 

patient size'population of device-placed therapy 

would also have as complications over a comparable 

period of time. 

DR. JENKINS: Could we go back to the 

slide of the patients, the actual complications 

that occurred? I think:tha,t would be the easiest, 

the primary safety outcomes slide from my 

presentation which lists all of the complications. 

DR. 'ZIVIN: I tias a'sking for efficacy, not 

safety. 

DR. 'JENKINS: You are defining 

complication as part of efficacy? I'm sorry; we 

MILLER REPORTING COMPANY, INC. 
735 8th Stfeef:,"S.E. 

Washington, D.C. 20003-2802 
(202) 546,-6.666 
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didn't collate the data :wi.t,h. ,,c.,,o,mplications defined , 

1s part of efficacy. 

DR. ZIVIN: Okay. So you have evidence of 

;afety but not efficacy. ~11 medical devices are 

required to prove now both a balance bet,ween~. ..sa_f..?ty 

tnd efficacy, YOU are applying for a standard that 

requires evidence of safety which you are not clear : ..::. ,,_ ,. ,, ,. ‘... . 

ibout and efficacy which you have no data about 

vhatever; is that correct? 

DR. JENKINS: I would,np,t agree with that 

statement; no. 

DR. ZIVIN: Tell you how you would agree 

nlith it. 

DR. JENKINS: I think.,that we did show you I _,., .,"_ b 

efficacy data. 

DR. ZIVIN: Please show i.t to. me. ,, 

DR. JENKINS: Could ye go back and show 

those slides'to the primary efficacy outcome data 

slide. 

[Slide.] 

These are efficacy data using closure 

status as the measure o,.f efficacy. 

DR. ZIVIN: I want to measure it,,,,~as a",, 

function of stroke raps. Ii , ._ ._ .; 

DR. JENKINS: Then go forward to the 

MILLER REPORTING,COMPANY, INC. 
735.8th Street, ‘S;E. 

Washingtoh, D.C. 20003-2'802 
(202) 546-6666 
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[Slide.] 

These are effic,acy outcome assessments of 
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strokes. These are difficult to b.enchmark in a .-I (". - x. ,.~, " 

study without a comparison cohort. Therefore, we 

provided the expected stroke rate,s*,as sh~qwn on,,the 

following slides. 

DR. ZIVIN: Why wasn't a comparison group 

clhosen as a comparison group? For example, it is 

unethical to withhold a form a,,t.herapy either 

anticoagulation or aspirin from su,ch patients. 

DR. JENKINS: I'm sorry; I'm not 

following. 

DR. ZIVIN: All of those patients should 

have been, according to current guidelines, either 

been on aspirin or anticoagulation. 

DR. JENKINS: Right. 

DR. ZIVIN: You said you didn't have a 

comparison group. Where are they? 

DR. JENKINS: If you show, actually, a 

slide that we showed earlier-- 

[Slide.] 

--we do show the medications that, the 

patients were on at the entry to the study. The 

vast majority of patients were being treated with 

MILLER REPO-$TINCJ ,CObIPGQT, INC. 
735 8th Street, S.E. 

Wqshincjtoxi, D.C. 20003-2802 ._ _A__ 
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medical therapy by their physicians at the time of 

entry to the study. 

DR. ZIVIN: And then you did not, then, 

zontinue on with anothe.,r,, a,,p! of the study to show a 

parallel comparison between the patients who 

remained on the med~ical the.rapy versus your device. " ,.-I 

DR. JENKINS: If I :could just make a 

comment. I think it is,pretty clear from the data 

zhat has been presented that we have b.ee.n.cI,ea?r __ 

;hat there was no comparison arm. 

DR. ZIVIN: I understand tha,t. 

DR. JENKINS: SQ~YCSU seem to be asking why 

we didn't do that. 

DR. ZIVIN: That's,r.ight. 

DR. JENKINS: It is a study that was 

designed as a single-arm trial with a 

judgment-based entry criteria and a structured 

follow up overseen by a safety committee and a core 

lab from its inception. 

DR. ZIVIN: Your trial represents a 

history of clinical-trial dJevelopment not the 

future. What you were proving was that your device 

closed a les,ion safely, or at least moderately 

safely. You did not sh.ow t,,hat,"your therapy was 

better than best medica,l.th,erapy for this 
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zondition. Under those,circumsta,qc,e+s, I see no /, e-_..c I 

indication for believing that you have proven that 

zhe device is useful for anything. 

DR. JENKINS: Just .,to, point out, less than 

one year ago, this similar type of data was used by 

this panel to grant a PMA approval for VSD. 

DR. ZIVIN: The ,fac~t. .i.s t.hat the PMA ,jl _... ". _ e... ._ ,", _.i 

approval may have been on a,diffe,rent standa,rd than. 

we are trying to achieve today. 

DR. TRACY: I th,ink, we, nee,d, c1arificatio.n ‘._. I 

on what is required from the FDA for approval of a 

device. ~ 

DR. ZUCKERMAN: Right. First of all, a 

reference was made to the PMA approval one year 

ago. 

At that time, a similar type device was 

being brought before this panel for a different 

indication. It is very important to stress that; a 

different indication. The standard of ev.i,den,c,e, 

however, remains the same. It is a relative 

assurance of, safety and efficacy. 

Of course, we always read those 

definitions into our record,at the end of this 

panel meeting, but it is important to note that 

efficacy is also required for PMA approval as 
.- 
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0‘ pposed to what ,is required for HDE approval. 

DR. TRACY: Anything else? 

DR. MARLER: Can 1 NAow..,uP? The reason 

I 

u 

t 

Y 

i 

was talking about the indicat,i.on.s,tiS f$o.r,. proposed 

se is I was trying to fol,low,your set of logic. I 

hink your argument for effectiveness, essentially 

'our primary outcome wasit plugged the hole up and 

t did so very well. 

.hat the s,troke that,,i,s presumably caused by 

something going through that hole is prevented 

lecause the hole is plugged:.up. It is pretty 

obvious and intuitive, But the problem is that , ". ,< lilq" 

rhen I look at the literature about PFO it is not ;.. -" ‘.I** * \a.. _ * ., ii-.$* **, 1..."i \1 ., i C" ,,a i L. w . ..I? >>< : J-r, .,J,,. ‘ -.;"?n ,( . i 

really clearly documented what .the,~ ass.,o,?!i.a.f,ion ,_ ,_ 

letween PFO and stroke is. > 

Is it related ,to other factors? Is it an ‘_,~ *l.","e. I.,P,l?i>ii . ., *a.,^,<? ,.... : :r .,.,. ~*U,/.-~~*l.ir Vbir-. <L 4...; 1: .d 

entirely independent risk factor?. ?.n .~.ome~~S:a,s.e~s t 

it seems to be. Howeve.r, s. ..a.. I guess we are going to 

nave to disagree about your‘ indications for- 

proposed use ,but it ,see,ms. t,ome, a- l.arge number of 

the patients who entered WAP~~~..aT)~.,w~~~re~, f%nd.t.o Ir 

) 25 
..,' 

Yet, in that case, the incidence of" stroke 

MILLER REPORTING‘COMPANY, INC. ,a _: .lrl ^,.E, j^l-1 .> .,,, *,,I~ 
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ras similar in patients :tiith.PFo atid. without. Sb, 

.t seems to me that there isn't that much evidence _ ._ ../. i. _> c,. _ Ib... < / _,," / .>, Lv./-, u\__ /(..,." c. /Gj(_ Lm'1 _ -, r‘, $" 

:hat just the presence of the.PF.0, itself, is the 

entire source of the riskof the stroke. ,,_,^, ., _, ,, ‘a/,," . _, ~.I_, II., /,s,. .,~.,..--,C."~.~..'.r: _I. ,,. ~ i‘ 1, _/ ..,,_ ,,_. I_ 

To me, that argues more strongly that you 

10 need some kind 0.f cy~$~?& grow in which YOU (" 

prospectively define exactly the subset that you 

zalk about when "we are trying to get the 

indications defined, and compare the two groups 

aith or without closure, 

Do you have any- -how do you address that? :./ .i( 

DR.- .FUT.W+L : qc.tuauy r I -think we 
., ,. 

probably agree on more things than we disagree. 

Let me see if I, canexplain it in'a way that 

illustrates that. * 

First of all, just a point of 

clarification> I.wa~s.not involved in this trial of _.* .I ./_, Ixi.,.,<l _.I " " . ..iirxrr ,d.k.~~ %_, ,-A I" 3."" .,,,. a+.* I . ..J ./, ,.,",,..( I,‘, :", _.,. S/ ..(.. ~, 

the patients who were presented today. I have been 

sort of an innocent, bystander who has been taking 

.I 

care of patients in clinic and has,foun,d patients 

with presumed paradoxical e,mbo,li* I who we.re ..,,f,ail,ing 

medical therapy. 

My option has been",,tq ,s,,e,nd ,th,es,e. people to 

surgery. I have been w.aiting, just hoping the 

catheter devices wou1.d ,be q,a,fe tp place and would 

MILLER REP.QRTI?$G C$%++$, INC. 
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close the. PFQ. ~0.1 have looked at the study from ,., r**.i,;,..,, >^L .:,a )"> ,., YI I ,._ ". /* . . ,r 2% - I, *ll..,. .,-..>-,~ i.s 

.hat perspective, 
E6 gsp sFi ,cjiese PF*s closed and 

LOW did these patients do as far. a,s, outcomes, 

Then this has bUeen ..f,ol>lo~d up with my own 

experience with the center; with our interventional 

Tardiologist, Sharon Sorenson, who has placed about 

Forty or fifty of these devices, some of which have 

leen in my patients. $g,t,@gt ,+s the way I come to ^ .,,,* ,,, ); ,.., \ 

;his meeting. I am not vested in the tr,ial, per 

se, other than to see if I.have an option for my 

patients. 

So my situation is that, as we see these ,. 

patients, they come into clinic and they are in 

their twenti,es"".and t-hey are in their thirties and 

they have had a clear-cut stroke. It is 

unequivocally a stroke, clinically and by MRI. 

They have recurrent event.s .on n?edi,ca?- .t.h.sapy - 

They need an option. 

At this point in time, in the majority of 

stroke centers in the cpuntry, the option of a 

catheter closure is not there,, so the only option .j. 

for these patients is surgical closure. My purpose 

in being here is to try and make the catheter 

option more widely available but-"-n extremely 

controlled circumstan~ce~sT ,, - 

MILLER REPQeTING,,COMgE, INC. 
735 Wh.Str+t, S.E. 
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That is the reason for trying to put 

zonditions on wh.o is t.o be a c,~.nd~id,ate,,~f.or ..cl,o"su,re -, 

IJe are not trying to see we,have proven 

unequivocally with a controlled'trial Ithat ',PF'QO 

closure is a good thing. We are trying to say, we 

lave a population of patients that are .dif,ficult.,. 

rhey are not responding to medical therapy. We are 

closing the PFOs, not having recurrent strokes 

thereafter. Let's widen the indications but I /_l,rLI‘,.‘" .^., (, .** I);".I^, .,‘_lr;-r ,.,,.,.,.. .,s. ,*,_ ‘,.>/_ a ,_.^, ", . . j .__ 

agree with you absolutely that this trial does not 

answer all, of t,he questions, 

It doesn't even answer the majority of the .'^ .". _ .": 

questions. But it says, I, as a clinician, have a 

safer option than surgery now. That is what it 

DR. MARLER: But the only data that I can 

see that is consistently and prospectively 

developed, very surprisingly, I think, to everyone 

involved showed that there was 1,ittle differ~ence 

between stroke patients‘with and without a PFO with 

regard to recurrent stroke rate, which means that 

there needs to be a better understanding of the 

pathological process and it does not, apparently. 

Recurrent stroke in patients with PFO does 

not seem to deal en"tirely with the existence of the 

MILLER REPOkTING'CC@?ANY, INC. 
735 8th Strekk, S.E. 
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PFO or n'ot. 

DR. FUTRELL: I thi.n,k you are absolutely 
1. . 

right. I agree. 

DR. MARLER: Wouldn't a,bet.ter controll~ed .(_. ._. ,. 

situation that you are describing be a clinical 

trial, itself, in exactly the subpopulation you 

defined, not some very large broad category of 

patients in which the benefit of,.c$.o.sing PFO, I 

think, has been seriously questioned by a lot of 

people. 

DR. FUTRELL: I think we would have some 

ethical dilemmas in rgndomgTiqg a patient with a 

PFO, a young,patient with stroke and PFO, to 

medical therapy when that patient has already 

failed medical therapy. I think, ethically, we 

couldn't do that. 

DR. TRACY: Can we ‘move on to Dr. Bailey, 

please? 

DR. BAILEY: I have a number of comments 

and questions. I guess I do have a problem with 

language distortion in calling the primary--I think 

the label of the primary endpoint here was 

reduction of embolic risk. I think it should just 

be called closure of the hole, as was pointed out. 

The data presented this morning relating 

MILLER REPORTING CObJPANY, INC. 
735 8th Stxekt, -S.E.“ 

Washington, D.C. 20003-2802 
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:he follow-up informatio?i $q the .$,? in the pivotal /‘ ._ : ,,;. d ../ 

cohort was compared to theunderlying risk in a 

population; i.e., patients out in,the,communi,ty. I 

;hink the purpose was to try to show that the risk 

nad been reduced to "that .le.v,e~l~t _,. 

But I would 1ik.e to~""sqe a.?, upper 

confidence limit on the ~ r.e,lative risk compared to 

the population. My guess is it is rather high. 

The point is not that you can't show it is higher 

than the population at large. The question is have 

you reduced it from what itwould "have been. 

I accept the fact you don't thi,nk you can .,., *..-.",, 

find adequate data in the literatqre, but I think, 

if you are going to show a comparison, it doesn't 

do any good to show that you don't have enough 

power tq prove that it is worse than the amb.ient~~, 

risk in the population. You need to show that i,t 

has been reduced. 

So maybe I will stop and just let you 

address that.; 

DR. JENKINS: Actually, my colleague, Dr. 

Gauvreau, I am hoping, will,be able to address that 

question. Hpw dc w-e, get her? /_ 

DR. GAUVREAU: I'm,her,e." 

DR. TRACY: I am going to ask you to 

MILLER REPORTING ,COblpw, INC. 
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.ntroduce yourself by phone 30 th3t .Y?. .kP,?!! ~V$5?,,!'SV 

tre talking to. 

DR. JENKINS: I-had made your disclosure ,+ "i. ., T ._jlli‘ 

for you earlier, Kim, before your presentation. 

DR. GAUVREAU: ..Sk ay . I am Kimber4e.e ,_ 

:his trial. My understanding of the question 

qas-- it is a little bit.diffic,ul,t, to,,hear, but the 

question was about confidence limits on the _ .I q." > . __.. "_ ., ,\*, I/.d:.-s a,.+ ill ,I‘e_ -._ . I/ I_ I.. ,, ,. .,‘,, " , I, 

comparison to the general population cohort; is -z" ) ,,_ . 

;hat correct? 

DR. BAILEY: Tha,t 's*. right . 

DR. GAUVREAU: We 6i.d !-eye suf f kc~&ent data I .,i ,__ i 2 / ,. .,. *, (1 

from the general population to act,ually do -that. 

All I had were age and gender-specific drug 

incidence rat,es. So, instead, I chose to put the 

confidence limits aroun"d,s,troke in ou,~r cohort and .,.* ". ;*" e,.b / Y,. s-i .;a; _ 4 i.‘*7 .: , 

compare that what would have been expected and ., I j. r .>,"I . .-I %,h ~"_.>, 

experience the incidenc,e~ rates j.n.,t,h,,e, general 

population. 

-- - 

., 

DR. BAILEY: I. think your expected numbers 

were something well under 1; correct? 

DR. GAUVREAU: .Right. 

DR. BAILEY: of I am not‘mistaken, the , ,,_ -("li ,.21j_" ,. ., ,..,-. __, ._i. 

upper Poisson conf i~ence “_,,. ,+ .e.l.j ,..... ,,,_ -,,._. ,.__,ie limit in a ,group would be 
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bout three eve,nts.,~, .&,.r. in other words, your upper ~, .j _ _ 

hit on the actual rW,.qf stroke is ,j@?~,C _,. 3&., in (_ __) * <.._, i. ,.. i._; I~. 

9. , ‘I 

DR. GAUVREAU:.. That.'s right. We observed ^, ~, I 

, but the confidence irit,erya$ .?a,? 0 ‘to.. 3,:,7 y:~ I_ 

DR. BAILEY: J&?Y * so r 3.7 divided by the 

:xpected in the population ~$ou?_.d~,be. Your uPPer 

confidence limit on t.~e.,,re1ative_.$~s~k. _ 

DR. GAUVREAU: .It w,o,u$ be,. cl+=.; yes. 

DR. BAILEY: ,_._ Which, ‘is a>bout, ,what,, 50, loo? 

DR. GAUVREAU: I don't disagree that the 

zonfidence limits are wide bec~ause of the ._ "\ 

relatively small sample size. 

DR. BAILEY: S-0 you haven't really " " 

lemonstrated, that .'chf!.. r:,i:!%& dp$.$-fferent than> ._, At. .,-i. .< ,i\',. .*,. .~i?; _ _j,",f, " .._. 

is in the.population. YOU have just shown that you 

don't have power. ‘ 'I' " .- 

DR. GAUVREAU: .I,mea,n, we have shown wit-h 

the informat,ion we have,.th,at our pivotal cohort, , I..,, 

that the inc,ide,,nce of.,-s#trokes does not look worse / /.* I il*.,n,i ri-8 .‘W a,L*,* "A+, b .,, .-\,&~:h ,-i "2 8B &Ad*o~. ;,*.** ,j 7)' i 'i- &iu:T,3.' (I _. < 

than the general population. I mean, we did not .,_,, 

see any. 

DR. BAILEY : What about the four events __ /(jai.+.___ / ./_/.., I:,_ __,I, 1.11, ._i __,,,.,. i__^ ,_,. I . . _, 

that did occuy? -1 supp'ose there isn,:,t population 

data on that type of event?, 
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DR. JENKINS: He,",is, talking about the ,) .,‘_ ,.j ‘ 

ransient events, Kim. 

DR. BAILEY: Ye.s . 

DR. JENKINS: 1,think th"e answer is yes, 2 ,a-_ . _,,,,, .,_ _ ,+.\.I, 

here really aren't good population data. Also, I 

hink that, as a measureme"nt too,l, transient events 

.re a little,bit softer as far as the-re.ason for _-/.1. / ~, ,.. _ I ul" .‘." .~ ̂. j""..l~,_.c. ,-"* I". *_ i . ,, 

,ccurrence ,of ev,e,n~,ts\- an-d ,stroke.. So, actu.ally, I, -,~,.i.:~.,ir,i: .;_ I 1 " 

jersonally, prefer the stroke outcome d,ata.,,eve.n : 

:hough the numbers are very small and that does 

lake the math more diff,icult :, _ " 

DR. ,BAILEY : I,_ Howeyer, it is possible that 

;hose four events have the, s,ame me,cha,n.i,s,m, the 

aechanism we are lo.o,k,i,ng for. So at least those 

ire four evepts that were not prevented by closing 

zhe hole. 

I would really ask to separate the two 

indications--I mean, the two indi.cations, of t,he 

shunt leading to hemodynamic or desaturation versus 

:he embox ic event ~ r.ksk . i ._, _,, ..__, __+,. ;,.., ).-,_*. It seems to me this is two j__ i,..,s-,. -a (. .-+,,,'*." ,../ ,_,, _ ._, ,_‘ I _.‘ ,_ << 

Lotally different reasons,. ,l . . and to pool them is, 

like, you are borrowing the gloss from the shunt 

group to say that the w.hole group is benefitting. 

I think we really have to.ta1.k about those 

two indicati,,ons separately. It seems to me it is 
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rery logical that closing the hole, if the reason 

for the original event was an. embolus through that $ :.. "i <".,I,* I.. -\ ,. ,,~ ,_, ,. ^_^_ : 

lole, then closing the hole‘should have 100 percent 
."_ , . . . . ., _ 

effectiveness f0r.tha.t mec,hanism., 

Obviously, at least, 60 percent to 70 

Tercent of people with cryptogenic strokes don't 

nave PFOs. Therefore, there must be l,ot,s of other .., _, 

Inknown factors out there that are causing ". ./‘A* 1 .d," ,, _." ,,, i, <, x../ 

cryptogenic strokes. A,nd many people are walking .." ;* '5 ~ .i_. ,. I _ -... . \ .,)I 

around with these PFOs that,ar,en'.t h,aving strokes. 

So it is reasqnable, I think, to conclude that at 

least 50 percent, maybe more, of cryptogenic 

strokes are not caused by PFOs. 

Still, if some of t;hem are and you can't 

identify which ones are, it is conce.i,va,b.le tha,t ^_ 

closing the hole will redluce the risk of strokes, 

but the problem is how much. I think that is where 

it is the cost-benefit tradeof.f that is at iss-ue 

here. We don't even have any idea what the benefit 

is. All we can measure is the.,risk.. 

What about surgery? I can appreciate that 

you have a dilemma if a~ patient is clamoring for 

surgery. They want to feel like they are safe. If 

they have surgery, then'they feel safer, but we 

don't know how effectiv;e that, is,. 1 I guess, if you 

MILLER REPOjlTI%JG COMf'ANY, INC. 
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.ave a procedure that is less tpx,ic,than ,s,urgery, 

nd it has the same unkno,w,n ?be,n!f,it, maybe very 

mall, it is better to have ,that. 

But is that a good reason for doi"ng it? I 

.hink we need a randomiged trial an.d..I- donIt, see _j 

rhy YOU can't randomiz.e "people given the 
* "' 'I , ,I ,, 

Lncertainty with respect to what, the cost-be-nefit, 

:radeoff is here. There. are certainly ,_". *",I_._L. l".i.e^.* __,. 

:omplications of all these djf.f,e,.rent s.ttategies. 

What about anticoagulation? What should _. 

TOU do after you close the hole? Given,that.,,the 

?FO was probably less than 50 percent likely to be 

:he cause, even if it is cryptogenic, how do you 

;now how much coagulation, whether to use 

inticoagulation arm. There should be, th.ree !arm,s of 

2 trial. You should haye closure, .wi.th 

anticoagulation, closure without .anticoagulation 

snd nothing, or anticoagulation alone. 

DR. KULIS: Anne Kulis, again. I would 

Like Dr. Kathryn Hassell, a hematologist invited 

axpert, to address that issue. 

DR. HASSELL: Good morning. I am Dr. 

Kathryn Hassell from the University of Colorado. I 

am the region's clatter, if you will. NMT is 

sponsoring my trip here today and covering my 
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:xpenses and time away from practice. I have no 

)ther financial , inte?xsC -,,<_ .._, II. “.._ __ __ _ ,,,., ,. . 

This is an ongoing struggle from a 

iematologist perspective., These a,re people who 

lave strokes. By definition, they have 

llood-clotting disorders. Now, I might not be able 

:o name them,,:, IV might not be able to,.te,ll you what ._, 

polymorphism they have, but, as opposed to the 

nillions of America,ns,*that have been discussed who b" ,_,. a.<. -i.a. ‘ .--*a*,, . .,, . "i-xi-; #. .*14 *I . * > .,-_a ?"I *4".~I bag+&.*,' ,\<",^,,i, _: _ . . . *4w /, 1 

have PFO, these people are different, ss_mel-row.. 

The hematologist's perspective is that. 

they have something stickier,about.thei,r., blood, 

evidence the fact that they get better on . I/_. 

anticoagulation and ris~.k ,r,eduction is observed. /..‘ I. .."_,. I~ i k" i ,s _ .A i / _ > _, , .I > 

However, anticoagulation is, imperfect and they have 

an additive risk factor, of,.a ,st,,ru,c+,t,u,ra,l hole in t.he x. . ~ .+m.."‘-e ,." *.,., ,.. ,... . . ., 

heart where a~ sm,aU venow, .~?.?t,~,c.ap, bc.g.,oqe 3 

devastating stroke. 

Anticoagulation can be,du,eto 

noncompliance or due t-0‘ ve-ry avid hypercoagulable 

states, a prothrombotic~ w_il,l insu.ffici,ently control 

that risk. So, just for perspective, as I address 

the issue of,.clini.cal ,trial', ., ,_~ x"_I. device closure in a 

patient who has demon,st!rate,d: t,hei.r, 

hypercoagula,bility by virtue of m,aking a stroke 1 . 
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As has been acknowledged by this panel, . IIv,,.~ ~ *., .,, 

.ntuitively, that is absolutely the case. It is __ 
_, ^.i / 

necessary in some patients, and we don't know in 

/horn, and clinically we.cannot tell, is it 

;ufficient, I think, is the issue, th,at has just . 3 ._,. ..~. , 

)een raised. 

With regard to randomization, you have 

leard already the complexities of anatotn.ical I .,,. 

defects so one'would, then, need to consider 

randomization not with three.arms but.risk "... _, 

stratificationin each arm with those with a d _. _ - _",%., L, j _, .,,a ‘ L * h "* ̂  ..- I, <.. .I.l%llt._ ., , ,., ,I ‘.., .!.. .; _'_s,_ _. / _i 

tunnel, those.with a aneurysm, those with a simple 

defect perhaps based on number of bubbles,,they 

cross, the degree of shunt and, perhaps, even 

incorporation of desatu~~~~ti.~~p~:~~.s.. indicationof \ _ -_ 

degree of shunt. 

Imagine the stu.dy size necessary to 

complete that study in a way that this panel would 
. 

believe statis,tica,lly makes a difference. Further, 

which anticqagulation would you select? Within the 

next two to three years, there will be another oral 

anticoagulant aya%,labLs,.,+,~ .%ppd the ~.&,!!a~.~?$~~ t,k.~ ._,,, . . . & ^, ” ;’ . blil‘,i.. 7, IS ‘ 

procedure, there is bridging with heparin or 

without, with low-molecular-w,eight heparin or 

MILLER.REPORTING',C+&, INC. \ (r ,i" :. ".p".;*,*- .,., p 
735 &kitk;"kx$et, SlE..." 
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round then-time.qf the proce,dure. I ^. . -s__ . . _. 

The point is we a,re, at a point where 

linically we are relying on the judgment of the 

hysician caring for the patient as was done inthe 

ivotal cohort to,decide what is appropriate .‘.I _*_,,j .^/_,I l"vi ,/ j __‘ 1 ,.\* .-",‘,:* 

ost-procedure anticoagulation based on a _- 

ndividual highly heterogeneous- patient population. 

I, as a person who ,works in the area of 

linical research in thro,mb,osis, cannot conceive of 

study design that would appropriately randomize 

mongst variables that would inv,olve anything less 

han several,hund~red thousand patients in order to j,_>," ,b. :4 ., 

.nswer the apgtomica.1 issues and the . ".". .",,. ;s_ *e* 2 _,,,*_ >.,. b.% * : _ _ 

.nticoagulation issues. 

What the pivotal study did was simply ask 

:linicians who,know their patients-to say, you know 

rhat; device closure is~ no,t.,sufficient. Vi>, ,d".., .‘.I,. ,_ ,#_) .~ I., a." going 

:o maintain warfarin theyapy, which was done in 20 

lercent of this cohort.persus", ) ,, .", ,A., I think, really, the 

.ssue was paradoxical embolus. 1 can' t .fi.~.d,,, 

tnything else iqcluding calling my friendly 

lematologist for an assessment of 

lypercoagulability and aspirin will suffice:- _ ..I J ,, ,I / _, j 

I would submit to you that the physicians > _.,/. ̂ , 
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in the study did a great job because in this 

thrombogenic !group of folks, only one person had a 

thrombus out 'of 49. .I' would,have.predicted it to 

be much higher based on what I.be~lieve to be true 

which is these people have sticky blood because 

they made a thrombus. 

So I think it w,ould, be.extraord,inarily ^. ,*. . x _._L 

challenging to devise a study that would be powered 

sufficiently to answer the'complex interactions 

that this cohort represents. 

DR. MARLER: So, I get back to my 

question. What is this cohort? . 

DR. HASSELL: T.his cohort is a 

heterogenous group thatis char,acterized by 

basically three things. One is the person who has 

a shunt. I would agree, in terms of analysis, one 

would dispense with those is the way I think of it 

as a hematologist because they haven't demonstrated 

thrombosis yet. 

The second are persons who had, by 

characterization on,the+.,slide you have seen, ,) /-_ 

recurrent thrombotic events. There were six of 

those. The third are persons who have 

contraindications as perceived by their care 

providers to,anticoagulation therapy which distinct 

MILLER REPORTING COMPANY, INC. e.ll,y . . . . . . 1-Z,, l"_- 
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rou need to be a C!ouma,,din## ca,ndidate. ,_,.*l,,ji" .,,, /. ‘ -I ,,_"^_ ,.^ ̂ . . ., ^, 

As you see depicted on that slide--I ). ,._, __ 

Lpologize, I should find you the number--they talk 

rbout a person whose life,style precluded.warfarin 

:herapy, who was difficult to ,control .warf~a,r,in, ,~, 

;hera.py, who had other cqntraj,~dicati,oys, as _, 

perceived by the care provider and-the patient to 

chronic anticoagulation. 

DR. MARLER: Do you think warfarin. wor,ks.,." ,_ 

oetter than aspirin in these patients 

DR. HASSELL: IIbelieve, 1 . ._ /. .~ ,, ._ theoretically, as 

a hematologist, that if-at issue tod,ay is venous 

thrombosis crossi"ng a septum and causing stroke, 

that aspirin unequivocally is insudficient to 

control paradoxical veno,us embolization because it.., d ~; ,". ., _"\I:..x,.l_I,_‘_ ,<,I *. ,* ,-re*,., ,-;, -;- .) :*>, :, 

does not control venousIdise,ase. 

I think, in terms of the WARSS data, as 

you allude to, or this group in particular, that 

issue is poorly characterized.an,d.. unc1,ea.r because,, " r ,../ ._ 

they are lumping people together who clearly have 

venous thromb.ot,ic~ diso.r,d$,~s,,,,,~~,~~~t we can' t yet "h./, '.;*.": ‘,i:,,*", ,.I,,.."" Irlll,*r, ._( 

identify, persons who have other va.scul,ar"".risks an.d ? ._ .", ., _ 

persons who have .sv:t.erk,al ..r&%s t" _.. __. , 

1 think until we .b.etter define+ F..&& ,the _,. .ii,~.. -(i 
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jaradoxical ve.nous,.,."embolisrn L ._ .* _"-*.,l.+_j, t there is no dou.bt in 

ty mind that wa,rfarin is b,et,t*er., " ,,,The probl'em is we 

lon't know who is, paradoxically embolizing. 

DR. TRACY: Dr.. Bailey, any additional 

Iuestions? 
,/ _,. 

DR. ,BAILEY: 1 .didn',t,.urldeystand. ex.vtl,y 

rhat the reason was why it would,be .so,complicated 

ind require so many patients to demon.s,tr,ate 

reduction in, emb~ol,ic,,ri~s,k, in.....a high-risk group. 

Vhy does it require hundreds of thousands .of 

patients? Do/they have."high risk of embolus? If 

;hey have a high risk of strok~e, and if there 

is-- if PFO is the primary cause and you recruit 

cryptogenic stroke patients with a PFO, it should 

abolish stroke. So it ~~oy~d,.b~e, v,yy, very easy to 

see that in a randomized,, st,udy 

DR. HASSELL: Yes, although, Dr. Bailey, I 

think.what .w,e, are t.ryin*g to do is we are.trying to 

identify persons who are appropriate for closure; ,_. ,, 

that is to say, there have.clgarly been defined, 

especially since the W&RSS data, persons who are 

thought to be at higher risk for paradoxical 

embolism or even format,ion of clot within their ,‘, ̂"I ,/-. _ . . 7 i*- irh /a ,... "i,-.,+ .* __,_. ^\‘. ,‘L ‘,a. . _a ,. 
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P FO. 

s0 those ar.e,*#pe'rsons with 3.ong ‘tunnels, 

a neurysms. So I suppose one could conceive of, 

lerhaps, two,or three groups, then, a small shunt P 

vi rith few bubbles that cro"ss, a shunt that is 

C characterized by a large number of bubblesthat 

C :ross and then one with complex anatomy, and then "l..r*_ -,~ I*; ,_,.,, ,_ 

:andomize each of th.ose"Sgroups to chronic warfarin, 

E jerhaps to aspirin, as someone ha,s,.,just alluded to, 

E lerhaps, or to closure. 

So you are looking, then, at six 

< Jroups --or have I got my math wrong--nine groups; I 

i Lpologize. 

( 

DR. MARLER: SQ, if you don't know which 

>f these groups the treatmept is, effecti,ve $.n now, 

1 am confuse,d how you can advocate its use. 

DR. HASSELL: If you are referring to 

closure, I have no d0ub.t that,there are persons who ," 

1 

1 

make venous t,hrombi that ^ ,, Ie6 are clinically otherwise _x(__ _ 1 ,. ._- i ,>I. 1x I , ‘rwiu.>‘i.h" l:,%/./ -.a 

unimportant ,if t"h,ei,rseptum is closed; that is, 

they go into the 1.ungs, they are screened out .and " 

lysed by the fibrolinic system in the lu,ngs, that 

when they have a patent foramenal valley, 

especially with complex anatomy or shunt, become 
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jotentially devastating cerebrovascular events. 

That is obviated by closure. It cannot 

occur when closure is eff,e,ctive,,,V _, 

DR. MARLER: But; by testing each of the 

;election, criteri,a,,in a separate trial, isn't that > ,‘< yI^."io/I 

expressing a lack of conf,idence that you know who 

zo select that you think will benefit? - ,i 

DR. HASSELL: I am n,ot proposing a trial. 

C think the issue is if you want to answer the 

question of who is most l*ikgly--see, I think the 

potential warrants, in a lowTr,isk procedure, : _* ., 

Dbviation of a route of stroke,., But I. ?J.as .~?$??v?d to 

address the issue of,clinical trial. ". ),, *. // ^, i; ..; i,l,/.".( a_,. _ ,, I & .,., , 

To answer the question scientifically, one 

has to address each of the potential variables, as 

has been suggested by the panel. I would not do 

such a trial, 

DR. BAILEY: And why not 

DR. HASSELL: I would,not do such a trial- 

because I do not believe,#t,hgt you can get 

sufficient numbers of patients to answer the 

question to the satisfactio,~n~ sf ..t.Qe, issues raised . . . . > ..',,.,_ % ." ,, .,,.I _.., 

You can't answer-- I/ jl. . _A . " . . . .a _. __, .~ " _ .I ,. 

DR. BAILEY: Aren't we anticipating a huge 

benefit in rd-uctj-on c?.Lq,$g,~? . . .‘. -'..".,,,: : -. 
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DR. HASSELL":"' We 'anticipate a benefit in 
/ F /. .: ̂  

reduction of,stroke because you eradicate .o'ne 

1 mechanism of stroke. That, in mind, justifies the 

1 procedure. 

DR. ,BAILEY: But, .if it is a huge benefit, 

then a small sample size isrequired. 

DR. HASSELL: Even if it.is a small 

benefit, and I don't know how to estimate that 

because I can't tell who is paradoxically 

/ embolizing. 

DR. BAILEY: If it is a small benefit, 

though, then you have to weigh it against the risk 

/ of the procedure 

DR. HASSELL: That is correct. 

DR. JENKINS: There is one other issue 

with the trial design, I guess, that I would just 

like to point out because I think it is pertinent 

to the way we presented.the'information. I think 

the typical trial that is being contemplated takes 

patients who seem to have a high attributable risk 

, of their stroke from their BFO and randomizes them 

to medical treatment or.to device cl.osure a,nd 

follows them for 24 months and counts stroke rates 

, over the 24-month period. 

I am sure it is bec:aus,e of my pediatrician 
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ias, and I Gill not apologize for that, thinking 

bout this more, $n~ ,young patients ratfieq, L~~~~,..~n 

Id patients, 'the health st~tu.s,,,,q-f__t;h9se patients n/,<,. rl*,'n<..G.,*.d; 

t the end of th,a.t-24-month observation period,,..i,,n I ,,;. I"... G1 (,I,,. >, ",.V) I**,.><< _<"d d < i.,k -$'&A;"~~z*,. >.$, .a. ie.. Iri. I ."_"U%l.. / /, 

ly mind, is really not the same. , 

One group of patients will have. ._ 

.ccomplished,closure. of their PFO and will be left . *I ",R, .,a. .."i'l " _.: ,A,". 1,s 3,l _dj .,.*j_i ,-a +.',;. .".'*,,.\:*' _. (,>" ..,.. 

rith the rest of their~,,medical-health state and the , ~. ,A*.. +t- j" ,.a I ,< .."* *. ,/,.- s-,>"l_ .e. .i *a.,',q; wil-?vl;,i‘ka. __Y, :,;<,".,,,,rc,,; ',: ..J' ,I"#? , > 

)ther group of patients willstill have their PFO /. . -A I__jl. ,,,, x1 I - * I*.,. **> .‘_ I ..:, ,"" *a-, _ 

lnd still be onme,dical treatment, . S% ,.. ., -,:.. +a.-.'" * _ ,__ “<)illl *, ~ <‘,. . . : 

One principle of random.ized, trials ,i.s that. .I .I,, 

:he outcome assegsmep; ~5, the end of the I *i .a. 1. : I)_ *~'. 0 J _^ j / i / ,: t (, ." 

observation period has t-o beequivalent. At A.east 

Erom a pediatrician's point of view, with 50 years 

>r more ahead of these people, I do not see those 

nealth states as,,e,quivalent. .^ 

On the other hand, to deal with theeissue 

of baseline risk, appropriately from a trial-design 

point of vie,w and all t-he mul,t,iple confounding 

factors, randomization *is clea.rly the correct trial ._. .! ,.I--*..'.. .m. m 

design to balance th.e t,wo groups out. So I find 

the whole di,scussi.n vary problematic from a _ 

separate point of vie,w,"than what has just been told " OX"".F x /* L d i. ..>,_ ,i A a ._,* .T,. 

to you. 

DR. BAILEY: 'I*'m sorry; but I didn't 1. ".I.,‘. / 

MILLER REPQRTJ"gG COMPANY, 1 " 4. Yll,,+"X,.. *.w_ 

. ,. 
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fl ouow what your problem is ,with the," hea,lt41.,st,atus~ 

a gain, at the end of the;- , 

DR. JENKINS: B~?-!$!e I.. dg .??t. ..%? I ?S a 

ediatric, in a young person, at the end of a, 

d-month ok*servatton period ,for a trial, if one 

roup of patients still has a P.FO.and is still on : s1 j ,_ ,.a. a‘) /. j :" ,. ._, ,< / ,_ .a, ,.. :,, ., ., '/ : "., I', I :* ..: -,~- :, -* _ ,:>* ; :i :,~^I : 

.edicine and ,has..t,he, additignrz~..nOngoing risk for >*. I ..&>. . ‘* ,- 

he rest of their, lifer from that state tp:_.!$e :" -. ;,.1 (ij .",< :_ ',‘,a.",<‘. * ,i^::, __ _, a;: 3"' ,".. ;‘ .,, ~, , 

iquivalent t9 the closure arm. ,: ‘i: ,.. ,- 

so, to me, the .only two-- 

DR. BAILEY: But,,you are assuming that the 

risks are worse~,,in that" group 

DR. JENKINS: J am :,asx@ng that I at the >. 

leginning of this trial, someone thought you either 

leeded Coumadin or aspirin or you needed to have, ,"_,‘_ ,,,.,., \_ I ,__, 

Tour PFO closed; that's. right, that you could 

P 

2 

g 

m 

t 

e 

create entry criteria such ,tBat,...you would get in. 

DR. ,BAILEY: If.,PFC-,is not the only reason "d,_^_ 

Eor a cryptogenic stroke--let's say, 50 percent of 

the time "it is the cause:: i __ _ ,_ 

DR. JENKINS: ,~hat: s right . 

I, 

MILLER REP6RTItiG'COM@@Y"" I?$ 
735 8ih &bet, 3%. 

Washington, D.C. 20003-2802 
(202) 546-6666 

DR. BAILEY: Then what gives you the right ,". ,, 

to withhold anticoagulatidn: after .closing the PFO? 

why shouldn't those patientIs ‘be on, an~ticpagulation 

if they have had a str@k,e., , "We ,d,pnn,,' t knqw that j_j .t.,ll.. ‘I- J". ,s i _, _^,. .~ 
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ixing the hole, plugging the hole, will solve the 

roblem. : ., 

DR. MARLER: I "thought we just hear,d that"". 

ou were going to select\'@atients that were at 

ncreased risk of ,t,hrgm~,oern~,ol,i;srn,. . _, . 

DR. TRACY: ,The unaddressed issue is the ,^ ,I *.* I.^__ Y..> +;4<,ti.,"sa b ,_ / i ~'~~~,",i~";rb~~~.~".,~~, ,.&a. :i,~~r,***,'.**,:~~F-. /*; .‘",..<.<I ! i&,',**::," ..,. , _ , ., 

ndication for anticoagulation ,following Closure Of /, s,* ., / d‘, 1.." ".yi ,,. 

he anatomic def.e,c.t T How was that determination / .,'.*^‘ie.r.2 * 2,. .#.‘* ,- _,. ..,A irl,"rj,,* :_^*" ,*: 4: -;i-,,, :, ;‘,,,‘,",,l:",;“~c,.~r..,~~,.,,.' ..( ,; 

lade? There were,,eleven patients that had some 

lefinite contraindic,a,tion to anticoagulation. That .‘,... ;/ .."."L...*'*a- _",,,"___ ,,.,. 

.mplies that 3!-whatever did--not., _, ,_, Why determined , 

1iscontinuance of antithrombotic"or anticoagulant, >-,,* . . .._ ., "",S ~%" (",.b ./ e,..: ^.., il .* ‘ *-A_ ,! ..,, *,"‘.*.", ;7 . 

:herapy of those patients. 

DR. JENKINS: ,It wasn't determined by the ~"m, *\ . _ _. ,,.‘" ,,j, ,- ., .-, _, , ,.L. jr ~_ _ .~ 

study. It was done by the treating physicians. I 

qould imagine that the,,"inputs to that discussion 

uere eradica.;ti,oy?. .of ".,_ t,,bi $~O, the potential for 

additional di,agnoses that become more like,ly once 

zhe treating physicians kne.y .that the ?FO..&G .~qw, .:. ‘I '_ I '" "' "_ ._ . 

oeen closed, the occurrence' of,.any of these ,. 

transient neurol.ogical issu,es that ra.i.se, red flags 

for clinicia,n,s w.ho.,~t,,en.d~_~~to behave conservatively,- ..~ -.,,., .i'lr.,,~ ,%a ^isi*3,i"e-el ",,, ~3(ll,+_,".i ".a .,,*$c i**y,s.*nl..Y'~o; &~A:>,~* ,;~~~‘,>~.A; 

and whatever, the othe*‘r baseline health states were. I.,.,. "jI, * I..ri,r, I_/ -. "i(,,d L^.U1;". ,,"'.*' , a,;,. :,.a ._I ,. :/ c. ,*'-,," .;: ;.:\),,*A i,'.(_, I 

As an example, patients who had previously defined 

hypercoagulable state.s ,w,o.uld not have had their *. .., s_I _.- w.i -.",-_.. i,_I., ,_,* ,.:""_,, _i,_ "tr .xx,r>."l,:,,.d& i _. ".. ., 
,. 

MILLER REP'C)l?T:I~G‘:C~bjEfjlNY, INC. 
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reatment,stopped. 

DR. ZIVIN: I_ bel_ixye. that we, have iii,y:i-l.i: .)"i.',".-~. ., :, -.'~~.:v*n< .,:. ,'j‘i.l 1,>: h: j. : I 

LinicaI equipoise in this situation and, 

hereforgJ if you have identified~a group of 

atients who.you believe that you can identify 

respectively a set of criteri.a.~t,ha~,,.~~ould be ",V '+*...a?*', >L I^..c?,...,l _, ,,\ : , 

sable for running a clinical trial, regardless of 

ow small that t"reatme,nt group‘is, and then show 

herapeutic efficacy, you could come bac,k to th-is 

roup and get approval for that d-evi,cg,.,",. 

Under these circ~urn.s~t,anc,~~,, we have no 

DR. TRACY: Dr, Bai&ey, were you completed 

133 

rith your questions? 

DR. BAILEY: Yes. 

DR. TRACY: Unfes? ,_,, there+, is, ,a. comment 0":. jl *-\ 1 *;*,z, ai c1- , " ., 

:hat last cpm,meqt- - 

DR. FUTRELL: There is no,,~~question that ye- 

lave this group of patients, that .is failing medical ._, .I 

:herapy. Those patients ar:e going to surgery at _( ‘._ ^ _, 

;his time. .,The svgeons have a .l$$$le advantage _ __ . ,, . 1 /. 

>ver device because &>,&ey don't have" tq~get their .I -.. , .., ._ . . / 

treatment approved. Those patients are,.,going to 

surgery. 
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I don't disagree with! you at all that we 

on't have nearly the data" we ne,ed: for,a ::. 

eneralized,application. We ,need to understand i-l ..,. *" ".,<. , .*i... act, "cc. " __, " 

uch more about paradoxIcal,_.embqli~_m-.~~ We need to _ 11 _I -*.;.A>,. -**,a l**i:...l, ,I i ,_ -.,i. . " il . 

.nderstand more about.tlr;re* anatomy of PPO. 

What I am st.ruggling with, as a clinician, 

.s to find,a,way to close, this hole j-n patients who 

Ire failing other tre.atments pr who are at risk for L," -.iw .-,.f .,,.; i,>,^",**," ‘,. ,>(. ,= ,I ,., <_*; .,.,, / f-!a~*..*,'q- )I ".: ., *.,+,, ,,^ ,%' 

:hose other tre,atme.ntg_uithout sending them to 2, I " +&-,.*.‘, 2 s% <rr-r~~,~~,,ii"'. ,yr '. 

:.. _,_,c _; I , 

134 

)pen-heart surgery. In the&meantime, I suggest we 

start working on the trial that i,s going to take 

:are of the standard patients but that we not".,deny 

:he complicated patients a nonsurgical treatment in " 

:he meantime. . 

DR. KULIS: Anne, Kul-is., again. I would 

like Dr. Car,ole Thomas, if she could address this ",, /. .T ._ .L_" ,. . . . . ,..b,. *‘_ ,. 

issue furthe,r.. . 

DR. THOMAS: I am, Carole Thomas. I direct / ,_ ,.I .,_ji.,,^ ,*., .:.l_~";ii"il..l‘x * a".* 11 ,._.. > "i*,:'. .._ im : G4 

the Stroke a,nd Intens,ive Care Program at Hahnemann * .,, I. ,\._-... P 1 . .-__ .liY~I*j(; A: .V" 

University Hospital. I am ,a neural"pgist and I have 

no financial, connectio-n_with NMT. They have paid -:.. I',. ,) ‘2 ‘l_i.".i. ; ,,:'-;:I, ," _ \- , 

my travel and expenses ~for,t,he day here. 

As a treating stroke neur,ol.ogist who 

happens to se,e, a large percentage of actually young 

patients with st,ro.ke, who have had,a stro~ke, who 

MILLER REPORTING COMP.?$Y., I$Cr 73$ ..6‘.i;" e"w&y&"""'~<* 
_ ,.. ," ., J 

Washington, D.C. 2OOd3-2802 
(202) 546-6666 
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ave been re~ferr& to me from various sources and ,_l_l_.l __ . .,a *I /"", .,‘d *,i+ ,-b%.,,*- , ,,? */-_ I,,, '(s,i-er. *3*x- "~.~s.,',"ri~,~.~~~ll~i"~~ ir...n21 ,;r;,:,**,.;>.. / 

.ave foun.d to ,have a.PFQ and, many times, no other , . V" il. ‘I , 

,ource because,of their young age, between twenty .‘I "I~... _,_" I 

Ind fifty years old, this is a topI- th.at. has.,t~he 

jotential for...b.eing used in these-patients who are 

)oor ca.ndid,ates for.. anticoagulation becaus.e,.qf - -". - /I. ;‘.l<"."_,.?. 

.ifestyle, child-bearing issues and a1s.o. b.,e.Sau,,se, 

Iuite frankly, they are very resistant to being on 

Lnticoagulation or eve.n, at times, antiplatelet 

nedication. .,.. 

This is a defined high-risk group that 

21~0 would be res,is.tant to having a surgical _c ,. )( _, ,,? ,, . . .+^1 ., ‘S. ,.. j 

procedure, an open-heart procedure. These are 

having a recurrent stroke and also high risk at i‘ .,,_ "_ ,.,_ a_ _"__( ^,_ +,_ __ j,,,".ilil ._l 

having significant, both social and ecoqGmi~c, 

consequences of a secon:d Gro!e ,G&.~F,, ei,tk!.. . 

failure of med.ical th‘erapy or lack of basically 

compliance with medical,, thearagy. 

These are not your typical patients that I 

would put into a randomized cl.in~.,.caL .t~,~.~.~~~. ~b~cQ%~.??~, 

antiplatelet, antithromboti,c versus procedure and 

often would~:noLt actuW,a,lly qualify for that level of 

clinical trial, either because qf.,..ThV&ld bearing, I _... I. ._ ..e,,,, .>.*.~ 

because, of,.qqmpliance and wl?a.c not.* 

‘MILLER REPC?RT%G: CIsMIjzMy r INC - 
735 8th Street, S.E. 
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1~ th,ink that, it, is. 'impo,rtant to"'understand . ,. A lliVli _.." ,i ,f‘* 

hat we are not talking about this indiqat!+q.qL ,f"p:. ,_ 

:very patient with a stroke and. JT,.%.,. Jz?.~...,~~,% ,, ,,, .,.,, ..;..,, , /, 0s ,> "# ? v ,‘>, 

.alking about th$s indication to broaden it , 1 > ,. * / ."$ ‘. !A, t*r..i _ h-2. r>>'.-,ri ..,.,\" <:j,~ jl *+r <'.. ,"" 'I/_ .+ __ ,, , , ,, ,,.. ,I I 

rlightly so that we can have . ..iL. auk ,...$E Vd,&,~s~os.al \ : ._ . . y 

rhen we find,an appropriate patient who we think , 

rould benefit.. GX?L .kc!%xf this closed- 

Also, there are ma,ny times when I have 

latients who, despite having their PFO closed, I 

vi.11 maintain,them qn either antip,late,lot or 1 -1, *tl x ",a,~, *,, .v. '"',i$. *'*SW 

antithrombotic the.rapy as their clinica,? situation . ". 

dictates.. .S,o, simply having a PFO closed does not 

nean that they cannot be on, ,ant"~.t4lr..~m~,~.~.~i~. .___ x ,. . , 

treatment af,t~~.~,war.d,s~~, .ps. ,~,&@atelet . That is 

really individualized for e,ach patient and 

individual,iz,ed, forwhat they need. ; "^ l*s.* ,",-": * 

That is the other thing that is important _ >1. 

about this is that th"ese.patients are so very 

I 

diverse in vqhat,,t.hey actually need which is why our ., ,, 

recommendation is also~,P h,q% .f-!I%?!', ,e.~.~if.l;u.~,t,"~.d, ,i? ," 

stroke center with a,tr.o;ati,,ng stroke neurologist 

t 

L 

who is accustomed.,to ,doing extensive workups to be " .L ,. .- 

sure we,have q,ov-er,ed all, the bases and why the I , h I - .n /._"l ,I I. -, _+* I,e* YI"Lp@*‘.i,v 1 -,.""(vda. ., "e *r;;ii*r.:. " 

stroke 0ccur~r.d and ,.how to take care of the L ̂ . 41. ,/a".< .",". *._ .,.. I.F,,/, _.,,,.,_: ;.;<_ "'-.r;.!.>..;( ,',,S 1_ .., 'Jt‘ ,,.. ,,., .i,-*, ,," .-,... \,/_ ,, j, ( i ,l_ 

patients from then orl..,\.- : _ ._ ," 

MILLER gEP,O.qT.JJ@ CJ(Zj@~, INC. 
735 8th St&et,, S-E.' 

Washington, D.C. 20003-2802 
(2‘02) 546-6666 
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DR. LAZAR.: If you ,could put them on some ., 

orm of medical therapy after closure, why close 

hem in the first place if it is no"t established ,. ,,_.* ,, "11~ _. . 

.hat the closure, in fact, is related to the stro,ke 

.n the first place? 

DR. THOMAS: Becaus%e my job, as a stroke 

neurologist, is to limit risk X+c,t.prs. Actually, _., ._ ," .,^_. I,.._> 

;hat is all we ever do.., 1 ?'a$, .t"e?t~ " _few ?,f Q+? . :; 

lith TPA but, for the most part, we are talking 

ibout secondary prevention of s.t.rok,e.,-and what is- li, -9~ .I ,.a.. i*~>,‘i.W~,.,"..-r 

zhat all about? Treating hypertension, treating 

liabetes, operating on carot"ids, giving Coumadin 

Eor atria1 fibrillation- and closing PFOs. // _..li_s": ,v* V,‘J , ̂  

It is al~l,, part of the limitation. of risk 

DR. MARLER: Mach,-of, J&e+ risk factors and . * . ..\ . < .,, ̂ ., di ,‘. <; :, il _,/ _:*, "( " 

interventions that you mentioned have been well _ 

137 

I. 

benefits. It is very difficult, in the absence of 

good controlled clin,ical ,.~"_, .r tVrdViamlas,, _,_, to ~~eKye%_ W.&en .' 

the benefits outweigh the risks. 

when treat.ed ,an,d followed carefully and looked at, I ̂ . _. ,. ̂  >.," " I^ I.. i.S", * / (*.‘..""a he. .%d,,*w ,\_ ,* 

J'IILLER REPORTING COMPANy, INC. ." ."‘7s'~..s~~~~~~~~~,~.‘B~*.. ,... . _, _, ,_ _ : 

Washin+&;' D:'%'. 2'0'603-2~~0?! 
I ., 

(202) 546-66'66 
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ras not shown.,.to.be,~ effective. _ _.,c .el.*,"~.i"( (Xl .,I. P..~,+ .i;- ._.d ,." _*._ __".., ." /;.":.("‘ ., Ij;_ ,, _. :,, " 

so, PFO stands ,out ,$n, your list of 

:reating risk factors for doing exactly what stroke i _. , ," ,/. /,, / 

doctors should be.doing, every doctor should be 

loing, actually- -stands out in that it i.sn_!~t,.t.he 

,ne that is, as near as.1 can.d,e~ter.mine,, that is 

really backed up with a seriou,s estimate of the 

Denefits as well as. th,e< .~isks,_~~_,,~~easuring the ) . . ,A> - II\ I ".\., _ _.,I h., 

Dalance. 

Would you agree with that-? 

DR. 'J-TOM= : ,,I t,hink that, basically, ~,_ .,,I .,d.,,.,.. ,,_ ._.. <i,_, 

looking at evidence-based medicine, clearly, there 

is some lack of evidence but als-o realize that the 

patient population that we are curr,ent$y talking 

., 

‘, ,:,. : 138 
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about would not be entered into any clinical trial, .‘ _. 

just as the high-risk carotid patients were not 

entered into the NASCET~trial. 

A lot of the perfec.t patients who get into 

these clini"c,al.~trials are not the patients that we 1. .~. ".,X" ."ii.l,l, " A,.. ,l,l_ " ,__.,:-_ ,"/l. I 

see every da'y that we need to make a clinical, 

decision on.,. ,Whil~e there*,,$<s, certainly, a need for .."_"_,‘ 

more data, one of the w.ays to obtain that in the 

higher-risk patients .is to :be al~lowed to implant / "_ _e_ 

these deviceIs and fol,low, th4e patients. 

MILLER REPQRTI?$C 
735 8th St1 

Washington, D. 
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f we could, plea‘se. " . 1 ' -' 

DR. LASKEY: By the time we get to the 

iddle of the tab,le, it gets to be tough going so I -I -... ;_ ._a ^_,: . ~,_. __, _" ., ,: . 

ill be brief. This is not a trial,-_" ,.,Thi?t ,i%S. ..f? . ._, > 1 ., ."j it I"- ,.. $.'^ _ 

respective longitudinal obwxv.+t40nd?,& F?Sk%~,d.~, 

#f a bunch of patients who had ,a* device ,ski,,l,l~f~l~lY 

re stated befor~e, prospectively defined entry 

:riteria, selection crite,ria, management criteria 

tnd so forth. So that is dis,turbing because that ,~ ,_ ,. 

.s a new one for me as a panel member. .: -' , _ . 

The second point is that, this is very 

representative of what happens with selection ,bias. 

rhis is a quaternary referral ce,n.ter.,. .Patie,nt~s a,re 

referred in with. the>-_"expectation of having a 

procedure. ,They generally will have a procedure 

and they probably need that procedure. But the 
I- 

difficulty we are having here, and the sands are 

shifting, are going from a patient population 

which, by IFO, is fairly benign to what I ha.ve 

heard for the last ho,ur which is pretty sick. 

What I would like, to know is do,you have . . . __,". "I. .j. iI 

any idea of the numb.e"r,, o,f patients in the box at 

the top of the page that is, not at th-a-top of the . ..~ 

page? How many patients were scree,Fd ..o.r. ,.. . , ._s , s ,. 

MILLER R=‘oriTING.eCii!Y?~, INC. 
735 Bth'$fr$&t, S.E. 

Washington, D.C. 20003-2802 
(202) 546-6666 
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onsidered o,r, <r,ej ected or no,t ~,se.lec,t,ed?, What is . 

he generalizability of these findings? Even 

.hough we are having a tough time accepting the 

ralidity of these findings, 'how generalizable are 

:hese patients and what is the fracti.o,n,of the n in I \ .,.k,__ ___ ",,a:, / ,"l_;d, , _ ,... -" 

:he top box, of the total number.'pf rjatients you 

,rocedure? 

DR. ,JENKIN~.,:. T, ..~m~.,~~,~re~i_~..: (. a$!* .Y!?.F wing to 

lave a perfect-answer to your question, and I 

should just clarify, this is not actually a 

single-center dataset the way the one that you all 

saw last year that was similar was. M0s.t. of the , 

implanting centers have closed RE0.s as part of this i 

trial. 

We don't really know how many patients 

were found to have a RRQ.,that "was_,.,thought to be an 

attributable risk factor+,f,or them and were never ,,, ", ~ jr I. ., ,,_ ".W/ de* "" "~ ..\ ,.~ .,1x"~-^.I. _,_ .\ ..>~/ ,., <,, ̂" _( -. ‘,., 

sent to an implanting center. We do know,that, of 

the patients who were sent ana "KG?..P=d,# to.. ,^_ , ._ _, 

implanting centers, that you were not eligible -for 

our study if you were eligible for ongoing 

regulatory trials that we,,w.er.e running which were + .^ .,,.‘_, ,‘ 

the PFO randomized t.lrLal,,s ,,,_ tqbhat wezxongoing at the 

.  .  

time that this was as that.was an explicit 
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xclusion criteria from~-*our triaL _ _.,. _ .,, .>.4* . 

We also know that the -vast majority of 

his study were turned down fox the PFO ,i~~.~,,%~~.i% 

'or not meeting the entry criteria. We actually 

leant to quantify it for you expecting this 

[uestion and:1 am afraid I didn't do that, so I 

rill have to go by memory. 

But, of the people who were formally 

jresented asopposed to informally discussed, there 

Lre probably at least 25 percent of'the patients 

rere turned down by the peer-review team. The 

jeer-review team. The peer-review,team was 

actually a comparison to surgery, not a comparison 

:o medicine, by design of our trial. 

The peer-review team st~ruggled a lot about 

Yhich patients to pass and which patients to avoid. 

rhey turned down a large number of patients for the 

?FO indication for not meeting the apparent ..;. 

nigh-risk criteria. 

Generally, the patients who were included 

were patients who had had recu,rre,.n,,t ,.eve,nts an"d were 

an absolute contraindicationtp med~c.~l,"treat.~.~?.t_ 

as defined by the treating physicians who were 

sending the patients forward, and ,as as.sessed by the 

.MILLER REPORTING &tiP~, ItiC. ' 
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jeer review. ., _ ,~ . ). ., .#.I,. ,=,,,_ r ( ,i_, 

So I am not sure if.: .+k.?&,, is,:,rhe~pful but, I. ^ s,*. ,< ,,. 

1s far as the en.ti.re"eligible population, and who 

actually made it into this +,,&-patient cohort, in 

really sure, but there were$multiple hurdles to 

overcome in or,der to get there and all of them .^_, ̂  

really had to do with th,e,,fact that people believed 

zhat this PFO was a risk fact,or for the,patients 

and that the al,te",rnativ,es were not acceptable. ,," ~-3. __*. " " -I lix.*-* ~ ̂.,I cj#.l_i*rYI 

DR. LASKEY: I <appreciate that, Kathy. 

rhanks. It just puts some boundaries on the 

magnitude of this problem, but it is also 

disturbing to see that the field, some portions of 

the field, have moved from risk -factor t,o, ." 

causation. It is a risk, factor., As my 

statistician,colleagues tell me all the t,i.me, and 

you always have to put into your manuscripts, it is 

"associated with." It is not causal /.. _.‘ . _. 4". ._,r ‘. x _y. C, II( ,< _ ..,. * ,I and we are 

obviously grappling with that issue and there is no 

data to support causality here even though we all 

understand the thinking. 

The event rates, I just wanted to see if 

you.agree with the perspective that I put on them. 

I did some v,e,ry naive confidence intervals for the ; 
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jour on 49." ,you, ,Qa-d fo'ii2 events, in t,he' 491, patients , ._‘,eI B ,,_%. ,.,‘" ,__l(, "_rl., #,ji : ._ 

.n the pivotal cohort study with an event.rate of 

1 - 1 percent but cclnficj:e,~~~e,~..,~!., I ,.,. _ ,._ I. __‘ intervals that go from /.~j".l~../".~, l._:ii,_l."_, , 

1.3 to 19..2 percent. 

Did you go so far as to put some precision 

>n your point estimate?. 

DR. JENKINS: Kim, do you want to address 

:hat? I think that he j.s &qc$.qd&g the stroke plus 

:he TIA rates. 

DR. LASKEY: The fgur o,.n 49; right. ^..I 

DR. 'JENKINS: That,, ,,woul,.d be stroke plus _.:. / .,"__'., ,. .A.. . .." ,, 

transient events. ', .a . 

DR. LASKEY: Correct. 

DR. JENKINS: Kim? Are you there? 

DR. LASKEY: See may snot be. But then I 

did the same with the follow up . . . ,. ._ ,. /, in the 87 patients 

after device implantation. It wasn't clea,r, whether 

these were one-year cumuJat.ive event rates or not 

but I got nine on 87. 

DR. JENKINS: Those are throughout the 

entire period of follow up.' 

DR. LASKEY: So that's everybody.‘ 

DR. JENKINS: Yes. 

DR. LASKEY: Okay. 

DR. JENKINS: We didn't define 3. time 
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:he same as the-- 

DR. BAILEY: But th,at was,,for a,,,ha,lf a, I 

rear median follow up. 

DR. LASKEY: Right. 

DR. BAILEY: So tha,t is -f-or a half, year. 

DR. LASKEY: C0rrec.t. .&gain, I am getting 

1 picture that there is a sizable..spread here with 

3 low event rate, but the worst-case scenario i,s an 

La, 19 percent event rate. ,The data are not 

inconsistent with a 19 percent event rate in 

patients that had a devic,e implanted. Is that 

correct? 

DR. JENKINS: Kim, the questions are about 

the wide confidence limits ,arou,nd,,,.&,@e s,,ty.~$,e-,, plus 

I'IA rates. 

DR. GATJVREAU: .Yes; I'm sorry. I got 

disconnected,. It was the foyyout, of &he 49 ,:, _<. , -,. .__ I. r 

patients. So the confidenq .limits, would",be, about 

2 to 19 percent. 

DR. LASKEY: Okay. That is distressing. 

DR. BAILEY: Again, 19 percent for half a 

year. 
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DR. LASKRY: Right. The risk, the 

,igh-risk, nature of the patient population in the 

bivotal study; high risk for what? .There is a,,"lpt 

,f comorbidity here. yqu have some fairly sick ..j., .: ,.,^, j._ , I ." .i. ..~_I,,. 

:ongenitals. You have some fairly sick just 

medical com.orbid, c,onditions. i _.,.. _ _x ic ‘_ < ..;. I I ‘,, Ydu have high risk :" ,1, A,,. 1."."l.s"%, ~., s; ;:* ,I',*, I Z"<;r~,i 1.&,, 

ior stroke and then high risk for, o,ther bad .th.ings, 

)r what? 

DR. JENKINS: We*,generically call this 

study our high-risk study. I think a lot of p.eople 

in the PFO context have-assumed that that meant, ',-is _>I" -‘: ‘/* ,a ,.., ~."‘it‘,‘,'\~*,.:.,:r i. '_,_ ,i_ ,,: ,. .>< _ ,_ ,: 

nigh risk for recurrent..stroke because, of course, '_ 

zhat is usually where stroke s.tud,ies go. 

The actual term ,. )..,. *e s "h,igh risk," because of 

the nature -of. c?ur sturdy, is high risk for su,rgery. 

DR. LASKEY: q&q; it is very misleading. 

There are three kinds .o& r&k..,:. t.,~~~~~,~~~,"~~~,~~ng tossed 

around, at least three being tossed around here. 

So it would help if they were more fine-tuned. 

Then you have an intriguing group of 

patients with hemodynamic derangement. What was 
. 

that? Was t.,hat just th.e el.eva,ted PVR group? 

DR. JENKINS: I.' rn>~ sorry i say that again? 

DR. LASKEY: The inclusion cri,.ter_a .*were~ 

the patient had one or .mor,e+.,* cardiac defects w,hi",ch, ,_~___,/ 4 I % ". 
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esult in sufficient hemodynamic derangement to ,;, ._l, ~~_. ‘ ^, ,._" ,. \ ;,. sl clli_ ,_ ~;\*",~ 

farrant interventio,n,., ,_ That wasn't clear in the ,.1 . . us, ii .i( " "+.A‘; ,I.",\& -.x;;?y, .' ,,.v.<,e _ ,jj.,? *F ~".'p,;r.,*,"~ 1,;. "*f,;q‘.r,",i .*,s;, ‘"'.< -,;) <_*:...,,‘,~ (. 

.escription of the patients., What .kind"of 

bemodynamic derangements? 

DR. JENKINS:,,.I: think, in most of these 
;. 

:ases, that was simply the presence of the PRO,with 

:ight-to-left shunting with whatever the.pathway 

:hat happened previously was that led people to 
,(. ,, 

:hink that that was an embpli-c. ri,sk factor, except 

Zor the cyanotic patients. That i-s how the- 

zriteria were applied. 

DR. LASKEY: Tq ,a h~gmodynamicist, that is 

lot a derangement. They were not circulatorily 

Eragile, in other words, j ,, 

Two quick things. Your patient brochure 

is, on the one hand, I think, way over the head of 
, L 

the average informed patient, probably parent as 

uell. So I think there, i.s a, 1o.t. of jargon, a lot 

of technical, stuff ,in,her.e,, ._ .,.., x1 II ,_, that really needs to be 

made a lot clearer, shall we say. 

Then, of course, there is this whole- l,cap 

of deductive' logic here~ between ris".k an-d ,,c,,a,usation. ._14.. ,"",". -._ ,\.A_ /\d, Sk., 

That is just throughout here. -1 find it idnsidious Tj. I. ,, ., _, .& b,."ii ‘~>~*..~i. -z ,. _ 

I find it coercive. s >thi~nk. that that should pick _",* 1 . . .._ .%1X> 9 I .^,b .%. 3.i" "",A( I, *a..,../ a 
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p on some of the flavq :o$.,,Q$W s discussion, at 

east the, cpqcer,q,,s,that we are' having up here. , *‘.,w.". . .-,a ,,_) a$ I ~ :<.: ,..., . : ._,., .~ k/%. 
i 

Then, finally, our old friend the fSaqtu,re 

ate. I had the privilege of being a panel member 

.uring your prior presentation in a t,er.ribly, 

erribly sick group of patients that rea1.l.y needed 

compassionate care, and y~s.rr$q,t,ed the risk,,.of a >__ _: v.i .w_/ _/ . h ,- :.: : j i : : 

lumber of device-r,ela,ted mishaps. ~ a/x ,I. ,<, ,.,‘" 

I am not sure that, ,t.hat , is. ,the-.,c,.a,s,eh. here. I_ ::,.*A ". ,, 

: was struck, by the fracture rate-,specifically for 

:he PFO indication relativejto,,an ASD in,dic,at,i,on 

tnd the fracture rate in the PFO cases consistently ,,_ _.. ", _ _^ / . ".,<,.. .,*1,* .%^_, r a*.,.<> i..;,*,.i,_+., .$A *... p,. 

exceeded,. almost by two, the fracture rate i,n the 

iSD group. Why is that and what do you think that 

neans for thirty, forty, ,. fifty years of having this 

levice implanted? 

DR. JENKINS: Before we .ta.&k ,a.+?;C, the :,,~,,,; ,,.. a,_ . 

clinical rel,evance, can I just ask Kim to addr,es,s. 

:hat issue because we .kqe. looked at i.t. in~.%%%??K&!!. "___ , " . ", , ‘. >( ," 1 ‘."* 

detail. 

The question is about th.e, apparently 

higher fracture rate in the PFO i.?~i,c~.~~~~~,~,. T!!&.%qY~S /_ >.,-. ), 

have looked at fractur,e,s, ip: th,e, overa,l.,1 ,cohort ._ I_ ,,, , 

Zould you comment about. .$h,+,,&.a. ‘, 

DR. GAUVREAU: Yes; I can. What we have 
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ound is that fra*ctur.e ,rate,~is highly associated . .-5x II ..r.~.'.r.x.;,l~> jl,, (1 ., ,.i <:,A& , ,, , _ , 

I'm sorry; but I.would really like to have 

ler explain this to you because we hav,e,,spent a lot 

)f time looking at, from the time that was fi,rst 

.dentified. ,Also, it looked slightly worse in the 

STARFlex than in the CardioSEAL so we paid a lot of ^I ",""__ _~ i. .." _.\.l*l ,\ . ..+e.s _\%_,u__ ,T,_(^ j_l If&.AT.xv*. _."L) ,,,, \-,- ir,,-, ‘ v..:r.s.>. 

attention to it. _ 

DR. GAUVREAU: As I, was,"saying, the 

Eracture rat? on PFO patients is due t,o larger 

devices in those,patients. ~When we control for, 

device size, that association goes away and PFO 

patients actually do not have a higher fracture 

rate than AS-D or the other lesions. /"j i .l,_l, ._j <. nih-.‘-..E~i..-,.lii-il,i‘.'i ~. ., ,, _.. ~ .‘ ,il I, 

DR. JENKINS: You have dpne that by / " * _ \ ‘ax/ ,.<( .*. $ .s* ., . ,.> j.z 

stratified analysis, but multivariate analysis, on 

CardioSEALs ,a.nd in STARFlexes? . .j i_ ., i 1".‘",%~> .,.. ;.,, /p,- r , r I r _: ." . _)__,.S 

DR. LASKEY: She has dis,appeared. 

DR. JENKINS: She Qas: _j . . ,. 

DR. LASKEY: That j.s .*-the. concern - I., know ..^ .^. ," ,,. , , ,, ,, : "..v"- _, 

when it goes into the Blacks bo,x of mult-ivariate 

analysis, things can come a;nd go. But the point 

estimates look fairly striking. 
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_" _. _ 
DR. JENKINS: They actually go away. 

,ctually, any time that people report fracture 

.ates, it is very important not,to lookat overall I( /.. ;j *".s""_ x. .,,,_ ,, _". 

eates because the device:size effect is SO great. ., )/_ I_. ._( -.‘.'"a‘. __ ._,. ," _: ,:e. _, ,_, / _ _,.,._ \"‘.. ,,. i_t ._ _ 

In the STARFlex cohort, it is a little bit 

.ess becau,se, as you see, there are only the three 

device sizes, the 23, the 28 and the .33, whereas, 

rhen you add in th.e 17s.,,*,a,,nd the 40s by CardioSEAL, (W ^i.xi,.-i_'"y.. 2 ,<-.a,. a*.**, _ ̂l:., 

it is dramatic.. 

We are a little, bit- disappointed in that .,."_ ‘ * _ ,A. 

:he fracture,rates in STARFlex do not appear to be I, .",". j-7 -i.-,-:.. __^.i z, : 1 

statistically lower.thap,,they were in the 

ZardioSEAL device. , _) , _,._, 4 . . 

Switching now to the other aspect of your 

question which is the clinical significance of 

device-arm fractures, I think that, early on, there 

problems. Th.e fract,urea rates were actually , .,_ ".*,. ., -,."*..- ~ ̂."._ _,,I"" %< ,,"iQ e, % .&XI, ,. : .; ,.,_ 

substantially higher in the, C,lamshell,, I cohort than 3 .l.A/ljl .I ,.l,, ". * -_.x ,_ 1. /. _#c."l,.- ." _" ^, _*, , 

in the late ,cohorts, and so there are quite a few 

patients tha,t" we. are"" follo,"wing with device-arm 

fracture.s. 

The'vast majority of fractures are 

completely clinically silent. The fractu.res.tend, 
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0 0 c c u r a. s is in the submis'tiion at time points . ._^ I ._ ., _I_,Ix _, ,._/,+ /., li.. 1 iims .,.. ac* .,-. :... ""-r*r,.lr;r ".& ;, ,,":..'- *<*, , 

fter the device has begun to endothelial~i.ze-,, j ,, _ x/__x,h.z ,b l_:,.l w-1 +-:.4.". 

aving said that, there is a small,number o,f . ., 

atients who,,do suffer the consequences of -,+,._*. .,-rriO ,.,, ib.a,+ .**-," 'jd:e:<.ir,(." , 

.evice-arm fqactures. " _/ .,, _ 

In the original clinical trials wi.th 

Ilamshell, there were sevenpatients in our coho,rt 

If 508 cases who had,fracture-related events. To ,_," ", ,;_,. i ." .,,"., %,." ". ".. i,.:"+*,4 ?? I ̂, :-rrr". ,. ..c .* .% p ,hI *il .+uy,*, .:'h*rn" I ,**, _"" "",~: ,I ,", ." 

late, in the entire follow up, " 1 ,_x , . ., . . and I can only speak 

:o our experience in Ro,ston but Anne can speak more . ill". .*-a ii,.,~,~‘il .*a X,,.iUi~ >. j ..,, I_ a, u,,i..ri;i# 

jroadly, for both the Carii.,iWZAL ,%ri.e,s. sf....$~~~~~.~ :.,.: _ _.,, .: , ,, 

rnd the S.TARFlex series, there is only one case I.. 

;hat I am aware of, and it was on Boston, who had a 

Fracture-related event-~ _. 

It was, again, a friction lesion in the . 

region of a protruding arm in a devicethat,,,wa,,s. 

3etected becaus,e o,f symptomatology and wa-s removed. 

really quite rare. 

Have there b.een other fracture-related _ ,.,, .,..*,, __l,.**l,,!‘._,I .il,, *___\( <C:~.L,~,p~ *'i'. ").:-. (, _., . ,* 

clinical eve,n,ts fr,o,m Cardio‘SRAL'^‘or" .safety devices, ._; . ,I ,* . . _I..$ ,'"‘."' >i- ,, SQ s.-:< -: ! <? -:-,$"I. ai-i~~g,,~""~,.,,iin .,.(" _ 

other than t,h.e. one. that. we ~,reported to the.. FDA from _. 

our trial t*hree or four months ago? ,; . ,."_(.".".. .* ,,I .** * -., ii"*< ';x,~~.~,,,,~,",;~,~~., ,,.. q 

DR. KULIS: I think, from a commercia.1 _, 

standpoint, globally, both CardioWW .and,, S,T,%F1.~,x .__ 
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ave beenon ,marke.\t,, as said earlier, since 1997. " 

'he product complaint rates .,a,re simi1a.r to what Dr.~ .b.S /,,.,i "_. _, ,. i ) ",.C, _ . ../\_ +:. ,." .,/, 

'enkins said, that events as,.socia~ted, adverse 

!vents associated, with ‘fractures., a,re, indeed, 

[uite rare. . -1 8 _. 
-4 " ._ ..s ,_, ,. _, 

DR. LASKEY.: ThAank you. 

DR. TRACY: Dr." Lazar? ~ ("I 4. I." ,_ ,-" I I 

DR. LAZAR: Jus*t a quick follow up on the 

tdverse events. I always worry about 

underreporting adverse events, S.o, for example, 

>nly MCA territory strokes w,ere.,.,c,onsidered ad,v,,e~rs,,e 

events from a, vascular point of view? So, if a 

patient had a brain-stem,stroke, how would you 

classify that? 

DR. JENKINS: No,; 'that's not true. They 

were just categorized that way. All the events 

were ascertained and.alI the~events we.re in.,fron,t 

of you. 

DR. LAZAR: B'ut they were not considered 

strokes. On the .sl.Me I I thought I saw it said, 

MCA territory only. 

DR. JENKINS: Thatr wasp pnly in the second 

line which wXas of the.".t,ransient events, we .j ., /, c *Ia ." . .* ..l," ..,. " ., 'b"1 *+i,. *i,*,. ,__ ;. . . ‘, 

tabulated c1,assi.c .T,T,As, transient visual cVhanges, 

and other. ,We a,Iso,pro,vide,d you with a complete 
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That might actu'ally' not be a bad place to 

jerhaps the chair of the saf.e~ty committee who has 

yeviewed the thou,sand"e,vents for this trial to I/_ _, ?/ ;,._ ...j^ll _.;/i.:~ I _., i",(..r .,."r.r- .<<~. ., ., 3,.-r. ,a,_* ‘< ,_(I%>. ,c ,' . . 

laybe comment on what the s,afety committee .did.. ^.">. (. , 

Jould that be helpful? 

Could we inv.ite D,r. Rougen, who is the 

:hair of the,safety committee, not just for the PFO 

:ohort but~for the, trial overall to just maybe - ..1_",^., a , , / _". ,.,eI "".,. ,% *-. .*cllli .,, /,, 

clarify for you what the safety committee did do. 

DR. HOUGEN: Good morning. I am Tom 

Zougen, pedi,atric cardiologist at Georg-etown. I 

lave no financial,ipterest ‘in the,,company, in this ,,f ._,.‘ .._ "/j .,._, ,,, l,,.) <, . 

device, and I have not received any expenses for 

oeing here today, either. Rut Iam glad to be here 

today to answer the panel's,questions. 

The question is, please? 

DR. JENKINS: T9m I I think that people are 

used to trials.whe,re only certain events are 

ascertained. We have tpld the group that we have 

made a very comprehensive ascertainment of adv.er>s<e, 

events similar to a drug study and that you have 

reviewed them and cl.ass.ifie,d, t,hem,i~..,terms of x. .,.., 1/ ,, ._, * ,.,,. j>.d.__LI )._ _.. . . 

seriousness and attri.bu.tab.i,,lity. 

Could you just:say what the three of you 
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lave done? 

DR. HOUGEN: The other main member o,f ,,th.e , i.. 

safety and data .mbnitoring committee is Dr. Ron,,. ,_ 

_lauer from the University of Iowa. He and I have 

net consistently about every six months for about 

Eive years, now, I think, ,, reviewing every adverse 

avent that the study group has listed and they are 

extensive. The current coordinator c>f. t,hks. ~is,,..%!~ 

3ritt and she is also here in, the audience. IX ‘,.<S. ‘I _. k ,_ ,_ .1 ;, 

Dr. Lauer and I hav.e.,"been" consistently " > ,..,,/, 

impressed with the detail of all theadverse e~v.,en,ts .,i 4, .,., ." .I,. 

and, in some .occasion,s, ‘"have asked the,study group 

to almost not 1 ist...alX ,.of ,.tkem. They have been I, ..)_l 1, 

very detailed and particularly important in the 

pediatric group, in the younger patients, that have 

a number of problems that come up, returns to the 

emergency room for a variety of seemingly unrelated 

events that -:the trial group has listed these very, 

very carefully. 

As you can see"from the high-risk nature 

of these patients, they have multiple medical 

problems. ,Every event associa,ted, .wit,h ,the_ir~ __ 

medical problems is listed and> is reviewed,,by our 

committee. We a,ssign a seriousness. We edit what 
._ " 

the committe,e, has given us, or at least the study 

MILLER REPQRTTNG.COMP$NY, INC. 
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roup has given us, and we have agreed most of the 

ime, but not always, on the seriousqegs of .t,,$?,. _ 

)ver the years and they are very extensive, from 

liner illnesses i"n ,a", child to problem,s with ." a, : >.‘.,. __ q.*, ^ 

liabetes control or-othe,r, rela"t.ed problems in older ../l m_,..i. "il, *.*a,,-- 

latients. , 

Other questions, please? 

DR. LAZAR: Were there foll.o,wup or serial 

ieurologic exams, thatwere explicitly scheduled 

zhroughoutthe patient's participation? : 

DR. JENKINS : Y,o>: ,T.he,r,e,~.were<,~ as ~w‘e have 

said, I believe--severa18t,i"me.s, we ascertained the. 

information periodically but we did not specify 

specifically neurological testin,g or testing for 

any of the other ,i,,na:i,c,,?"~~.~,ons except for what I had :_ ,Ij "< *.* -<. y*,>, 

showed you earlier. 

However, if neurological follow up was 

done by the patient/s. own d,qcto*r, a new diagnosis 

came to light, those would .have been ..asc.e.~-.~,~~,~~,d;":,~~~ 

our catchment. 

DR. LAZAR: So .t)lere .wsn' t centrz+ ,, .,._ 

adjudication of neurolpgical events. 

DR. JENKINS: This,.is,not a neurological $. I;. .),, _", ^ Y", ,. 1 , * ,.ei., 



at 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

15 

16 

18 

20 

21 

22 

23 

24 

. 
7EE I LLJJ 

ndpoint committee. Tha,a' s,:co'rrect . 

DR. LAZAR: The reason why I asked the 

uestion is how you interpret endpoints or ad-verse 

vents. There is ,one -case I read herein",* , .-, _, I, I */ ". ., * ~ _ ,. , , 

!lamshell, a cohort, where a patient was describe~d, ,, 

.o have had an event which was desc.ribed as a TIA __ -. .,_ ~_ ,,*,l,i*vr"-"* a#". > 3. .‘%$ w*l".WY- ,*w ,:c*, ,* i: "‘W .., i :%a-. '9~ :c~~,~~<+h,:.~~~ ; @": ,>;>.-)lx,~.:-*;,;$>* ; > ,:, 

,nd was classifi~ed as .a~,- T,Ie,Aaj;,by the committee, but 

.hen goes on to say that the patient had an infarct, ,, 

)n the scan but then was CO&$~~,?E!? . ..?t..$.!-l to have a -^ _(,.11,..._/. ‘ ,7. * X,Pb . ..*.. ,*, I,&.,< i ::,:.v " 

'IA. Was it,a TIA or a,strgke? 1 ~, 

DR. JENKINS: The Cla,m&%L,1,., .%$?ort wasn' t ,+,pi, ,I‘", *~,."‘*lplll?l"jl .I ~~~~:.-.e." .>, 

really review,ed by this, as I had mentioned 

)reviously. It is a very different quality of data 

zhan the CardioSEAL or STARFlex cohort,s -: _.. X,_ (., ,_," ..lj,_, ____ I would ,. /.+y,l /,,, _ ( ,LI __ j “ _C." 1 I. *,:. 

De interested in that eve%. ~I wou"ld also be _ _.^ I...~.",______ ,,,,__/ , _, , 

interested to‘know,, since aill th.e,se patients often 

?ad strokes .,a~,,, th.sjr,r indication, I whether it was not I .,^.‘. , d-l&l ‘ .A ̂ ,/ __L _, ._ __ _ 

considered t,o be a new stroke, ,or what,,, _,, ,_ I ,,.. ̂_. ., ._. ,- .j. ., w. _ 

But, if we have miscl.as,sified it, then 

that is our ,error. _, _, I. "_ 

DR. TRACY: Dr.. Becker, please? 

DR. BECKER : _..a _,,, I ha,ve.a c,ouple of questions _,i 

and comments,. Firstly, it seems like the me,di,c.al 

comparator group that everybody refe'rs to as 

warfarin, is this device, pla*cem,ent .safer -.th.an 
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rarfarin. 1 ,wsu.$d .submQ,~.~q YOU there is no data 

.o suggest that warfarin is,any better than aspirin 
+ . . . 

tt this point, with one :e,xception, 
, 
and th,t. -: . ,.,_. _, 

exception would be in people who have define,d 

lypercoagulable states. 

In those patients, you could make the 

argument, why not just continue to anticoagulate _. ^ ‘ L 

:hem because they are going to be anticoagulated 

after device,placement anyhow. The one question I 

lave for you is there. any data from your group or 

anybody else who has got experience with the,device. 

'n what the riskYof device.thrombosis,is in people I _ 

tiho have hypercoagulable states., 

The second question I have has to relate 

to the fracture problem as well. Thes,e, device-s, 

presumptively, are going to be placed in young 

patients. These patients are going to have a very 

long time with the device in place. It looks like 

the risk of ,fractur,e,increases'as time l_l ,." ,_I ,^n."~, _ .., >. _,. _. I. ,_,,& I _ goes on and, 

in the pivotal cohort,study, you have very few 

patient years of follow,up. 

In the pivotal-cohort study, you have very 

few patient years of follow up. If you go back to 

the Clamshel.l,study, as. you mentioned, there were 

some problems with fric:t,ion, of,"t.he,,myocardium, or 

MILLER REPqRTING,COMPm, INC. ,35 *th stre-k;',gy&**" 

Washington, D.C'. 20003-2802 
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ndocar,dium. SO that is a little bit concerning, " ,I ..,.II..~?xl"" I *". , r.ir _,, // I ..,". ** ia, ,**/ g.*,. .", *,..s~,.+.,*~r,.~.~ \kVi I AL. )>, * r+:>., ,mz. ->a:. &..^",‘ ;>*.,, ( ,_ 

nd what..do we t,elf-~patients about the longevity of 

his device. 

Finally, there is a,t ,least qn,e group that 

elieves th,at some of the stroke risk associated . c il ?*,v., . . _*,,*., *er " " ,.a a*, ., /, ,,e ‘-~-~.,"l$- . . ,rd,~*~.r,l A),, ,+<.‘.i t~L" r W,' Vd. ., _'., rrli, , 

tith PFOs doesn't have ,to d,~,~.~!-f.h~.paradoxical . . . I 

mbolus but with thi.,s ,c,oncept of atria1 

ulnerability. There seem to be a lo.t qf,, at.rial ,_ __ 

:ctope in,placing these devices. I am -wondering if 

romeone from'the"s~t,ud.y could comment on that and , , . ; 

tlso comment on how .many of these patients had 

lrolonged Holter monitoring prior to device 

jlacement to rule out a,%r.rLhythmia as a source of 

original embolism. 

DR. JENKINS: 1 t.hink al_l ,three .pf t.+..esg 

ire very important issu.es. T.he..flrst: o,ne plates :;.., :r- ,. ._., .,.,. <I 

:o the occurrence of th.romb,us on ,,the, dev,i,ce-~aand, 

particularly, to the occurrence of'.thrqmbus in,,a.,~ 

lypercoagulable patient as, perhaps, a way that the 

device closure could ac,tually make patients worse 

lr put them at risk. 

I am going to actually ask Dr. Hassell to 

comment from her point of view,,as well beca,use I 

think she has spent a lot of time th,inking about 

this. 

MILLER REPQRTING CO)fP,&NJ, INC. 
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Interestingly, in our cohorts of patients, 

:he ones that I follow, we have really only very 

rarely seen thrombi asspcia,te.d ,wit,h the., d.eviY.c,e,~s,~= 

rhe instances where they have occurred, at least in 

ny clinical judgment, are often very confounded by _ 

arrhythmias that seem to,be.previously either know 

lr, in some cases, unknown at the time t.h.at-.,t.he~ 

zhrombi have occurred., 

Having said that, however, we estimate 

that, in our cohorts overall, some type of thrombus 

or friction les.i,on.may have -occurred in 2 percent 

of cases throughout the follow-up period. I do not 

mean to imply that those,are all symptomatic or 

cause a problem, but that they were, at some point, 

detected. 

In the other trials t,h.at -have b.ee,n do"n-e ,, ,, 

with the device, sporadically, these types of 

thrombi appear to crop up occasionally in a little 

bit of an idiosyncratic fashion. I have had a hard 

time making a firm opinion about. it since .I haven't ,_". " ,i 

seen it in my own trials, so I think having noted 
_' 

that, I would like to ask Dr.. Hassell to t~alk about 

that. 

DR. HASSELL: Firstly, by way of data that 

are available, I call your attention to the amended 

MILLER REP~RTING'COM,PANY,"INC. 
735 8th Street, S.E. 

Washington, D.C. 20003-2802 
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pplication materials, on the las,t page. I have 
_ 

.ad the privilege of reviewing the complaint logs 

'or the company, NMT, that reflect thrombo-tjc, and,. 

bther complications over "8,000 devices, 

approximately, that have been,place. 

In the second-to-last paragraph, on Page 6 

)f that amendme,nt .and* what.. I ca.n..",,t$l.,l ,you I have 

in the CardioSEAL devices and-also in STA~~~~1e.x~ of 

1.2, 0.1 and 0.7 percents in various years, 2001 

2nd 2002, or in quarters in those years. 

SO it is striking to me that the, 

thrombosis rate that is, recognized principally F<.:l-j 

oecause of clinical events, although, in some of ,I I .,, L _" 

these cases, because th‘ey have had surveillance 

echocardiography, is below 1.0 percent. Now, this 

nay reflect the fact that . ,., . ., those cohortzi;,.,a??, ,JX?, .,a~. ,-,. "... .,", I .\% k.,%_. ._".‘ i_ _s 

high risk a group as are ch;aracte"r,i?ed", in this .l, I ,, 

pivotal study and these are, persons, as we have 

already discussed, that have ei.ther challe,nges with 

anticoagulation or actual ,f,ailure.,of 

anticoagulation which may not be broadly reflected 

in those 8,000 patients ,and, thus, a higher risk 

percentage of 1 or 2 percent. 
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What we do not ,;k.now, ,is how ,m~any persons, 

:ven who have devel,oped.thrombosis, have 

lypercoagulable states.. ,__ When one ikzks i ,s.L the ,_) _<_*._ a*,..& ._, I.,.. "," , * ..I 

Literature, persons referred, fs., c&.o,s,u;e I 

lypercoagulability is fran.kly poorly defined. 

resting is sporadic and often inc"omplete and there 

is an assumption which, with due respect to the 

concern about causali.ty versus association, that 

often neurologists and cardiologists stop when they 

find an PFO and make an,*assumption about the ,"^j I 

nechani,sm of strok,e in a young person.. 

So there are .very few data tha,t have 

comprehensively addressed the issue.of 

hypercoagulability in the patients in general, 

never mind i,n the persons, the rare and small 

number of persons that actually go on to thrombose. 

In that data,set that ar.e-. .=%kctqd, in . ..~.!&y -, 

paragraph, I have seen hypercoagulability testing 

done in a very small percentage of persons. 

For example, in three people who were 

assessed for antiphospholipid anti.bodies, two of 

the three had them~in,, this 'thrombosis database. So ." .VI ..- "_ c+* /.j8,">:L -,h z i‘L*i.<... .., /, s id I ..i .!a;~. "~,.'~^i,.T~i~:.-"ci...~...~ i, s, *>, 4.z. * ,, _: . . 

there are all sorts of~.WnW a@. lluance,s.,~ab.gyt~ ,,t@g,.". 

possibility of hypercoagulability in patients who 

actually thrombose the.d,ev,i‘ce, as rare as that 
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event is, but there are really very few data about ^.. _( 

whether or,not ,hypercoagulability exists. 

Now, remember my premise, these people are 

111 hypercoagulable at some level because -they have 

nade a pathogenic thrombus. T,h.e. problem is that 

represents a.broad. biqlogical spectrum a large 

percentage of which we cannot iden,tify with 

specific testing because we are only learning how 

co identify stick blood,,or tho,se hypercoagulable 

states. 

DR. CARABELLO: In thi,s study, we had one 

device explanted bec.ause it had-thrombus, on it.,, ,_, 

DR. HASSELL: Yes ._ 

DR. CARABELLO: One woul-d, have guessed " .-/ x" .~ 

that patient would have, had the dickens studied out 

of him. he has already had the device planted to 

begin with and now it is being explanted for yet 

more thrombus. what, do ye know about ,t~hat patient? . ,. ., 9, I.,. 

DR. JENKINS: He also had th,rombus in;.the 

rest of his atrium in t,,he setting of recurrent 

atria1 fibri,llation. I,, apologize. I should know 

what was done at Columb,,i>a to look-for ., 

hypercoagulable state but I actually think, in his 

particular instance, or her particular instance, 

the thinking at the time was that it was be,cause, of 

MILLER REP()RTING.COM&'w., INC. 
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:he arrhythmia. So I don't ac.tua,,lly know how that 

latient was studied. 

DR. CARABELLO: So &he ..d.evice wa.s 

explanted because-- if the clot was duet to the ,_ ,. 

arrhythmia, then why was the device-- 

DR. JENKINS: That was the..decision that ..,. 1 ..") 

nlas made by clinician. IThey were very fearful of 

zhe thrombus on the device and t~he ,recurrent atria1 

Eibrillation-and the physicians, along with the 

patient, decided to go for explant. At 

explanation, in that particular case, there were 

thrombi in parts of the atria,remote from t,he ,_, 

device as well, as I recall. 

DR. COMEROTA: ,How ,was th,e PFO handledin~ 

that case? 

DR. JENKINS: It was post-su-rgery. 

DR. BECKER: Do you know how many of the 

patients actually did have Holter monitoring prior 

to PFO closure? 

DR. JENKINS: No. I mean, again, we 

didn't specify that or :look for it. I thi,nk i.t is 

very interesting the amounts,of arrhythmias in this 

older group- -older from, a pediatrician's point of 

view--group of patients,, that were found af.terw.ards. 

I certainly raises a flag to me about the 

MILLER REPCiRTING C@.%?ANY, INC. . 
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)rior screen.$ng in thisparticular regard.' There 

.s also an issue about,yhe.the,r,devices can cause \_‘ _,,. j ,. "/ ,.T.. (.>_ x-1. I_ ,;\a* ,,-,,._;a ,... _,A_ ^,. ., ", 

=rhythmia or whether dyices, , ,.,: :, _, could cause"sud,den ,, ",~, 1 ". __ 

Ieath.. We have. a.Ls.~ forked at that iq,. ,qyx cohorts ^__ ,__ *, > . _‘,~.. i ,_ ,,.-,. .,., ". ̂ ‘ .~.. *p ._., * . 

overall and do have some information about it.‘ ,.., > .,.. "" 1, ,,..,.... .." I "",a_"‘ -._, ,_ "I .i- .1. ,". 

Generally, the way the datasets are here 

Fairly consistently is if new arrhythmias that had 

lever been diagnosed occurred in -the ,transient., / 

period after device placement, they are classified 

as due to the de.vice,wh,+ch is ,why you see those 

device-related,e>vent,s.c,ropping up. 

One of our fel$ows had pr,e.sented Ann, - _ ,/.* ./. 

abstract looking at the issue -overall aed had fou.nd 

that there are transien,t,rhythm disturbances after 

particularly in the V placement, 
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criteria they went into the control group. 

My question is were there patients that 

did not fit the anatomy and, therefore, would not 

be an EBE candidate that went on to not get any 

surgery at all? That ended up not getting an open 

operation because perhaps the local investigator 

felt that aneurysm was too small;. they were. too 

sick; or there were some other issues. Did you 

information come's from a group that doesn't get the 

?rocedure,during the period of &t,ime, ,and I wanted 

:o know if there was a small number of patients, a 

Large nu'mber of patients, or if you know of any 

latients that started off and then didn't get any 

lrocedure whatsoever. 

DR. MATSUMURA: We don't have data on. 

patients except for those that were consented for 

-he study. I think that breakdown is in there. 

Jone of those patients, to our knowledge, did not 

let a procedure or had aneurysm rupture. I didn't 

show it in the presentation but we do have the 

deployment success in the control group and 100 

jercent of those -patients, all 99, had their 

rurgical graft placed. There were no aborted 
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clearly documented. 

The reason I am 'asking this is we look for . .;, ._ 

rypercoagulable states all the time in the~se 

)atients and*find them is, really a minority group. I; ,, "*.1 

[n this 49-patient cohort, there is only one 

latient that.is listed as having a hypercoagulable 

state. 

In your experience, how many patients with 

:rue hypercoagulable states fail Coumadin that is 

adequately given and adequately monitored 

DR. HASSELL: To answer the question 

specifically firstly. Antiphospholipid-antibody ,.^ / ._I ,^. I s_ 

patients have a 1 to 2 percent chance per year of 

recurrent event despite the,rapeutic warfarin with 

an INR of 2 to 3. It i,s ill defined for,persons 

,uith a higher INR. 

Warfarin failure in virtu,ally any other 

setting is uncommon whe,n a therapeutic INR is 

naintained. But, in my Coumadin clinic of 300 

persons on any given day 20 percent are ,s'. 

subtherapeutic. So it is not an issue of can 

warfarin work but scan .uJ,e,maG,k,e., warffrin ,*wo,rk in 

patients. 

So even though the hypercoagulable state, 

per se, is responsive to warfarin, it is a 

MILLER REPORTING ,COF$PANy, INC. 
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For a perspective at our center, we have been 

Feferred more than 50 patients for potential ‘, . ‘, . i ". . i 

:losure for JFO. When 2 ,.screen _ _,"_ ,, fork. _ . 

lypercoagulability, 55 percent have 

intiphospholipid antibody syndrome. ._ .__, ." 

I would submit there ,are.genetic 

polymorphisms out there<, tha,t eve.ry person, for 

example-- and I recognize this represent's what I 

:a11 H"assell:s dogma--but an evolving concept in 

;he world of he,matology is that every person with 

\-fib who has a,,,stroke !has some polymorphism or j, _.i _.. ‘,' 

change in their blood s,uch that"the majority of 

persons with A-fib don'~t st,rok.e*".at. the ,,time the.y 

develop the atria1 fibr,illation, but a small, 

clinically important, percentage do. 

So I would just mention it again as my 

background bias as I answer your questions is that 

every person who clots :has sticky blood to some 

degree that is differen~t from the general 

population, whether it is definable or even needs 

to be defined, and should be sought out, I think, 

as a differe,nt an.d fihe ,,appropriate question. 

DR. TRACY: Dry. Becker, any additional 

questions? 
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DR. ,JENKI.NS: Dr,. ,Becker, your fracture 

question wasn't answered? Did you want that 

answered? The question,about d,evice-arm fractures. 

fou asked about the ongoing occurr,ence of fractures 

and the longevity of the device. 

First of all, actually, the ongoing 

Eracture detection rate",in the sh,ort co,horts of 

patients, you do continue to see ascertainment of 

Eractures at the time points of assessment. But, 

actually, in the Clamsh,ell cohort, where we have 

nuch longer longitudinal'data, after the two-year 

initial period, ongoing detections of fractures is 

actually exceedingly rare. One of the whole points 

of that cohort was to m'ake that determination. 

There is also additional engineering 

information about the longevity of the device that 

we could share with you with the engineer, if you 

would like that. 

DR. BECKER: 1,guess I am not so much 

worried about the longevity of the device but its 

effects on the endocardium over the long term. 

DR. JENKINS: As I said previously, even 

in the fractyres that have occurred, with the rare 

exceptions we have already talked about, the late 

clinical events occurri,:ng from that appear to be 
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quite rare. :. : 1 _.- , ,.." 

DR. FUTRELL: Dr. Becker, one other thing, 

#hen you asked about the atria1 fibril.la~tion, there 

is some information being gathered from centers who 

are operating.under the,,HDE approval. It is 

interesting that, even when Holter monitors are 

done in advance and we ,are,"s,howing that patients 

are not in atria1 fibrillation, there is transi~ent 

atria1 fibrillation turning up in 2 to 4 percent of 

patients after C,ardioSE,AL, placement. But it has 

never been permanent an,d it has never been 

associated with a clini,cal event as f,ar.as an ,, '. _. 

ischemic stroke. 

DR. KULIS: Anne Kulis, again. I would 

just like to' follow up a little bit on the question 

about device thrombosis, or thrombus on the device. 

I would like to ask one, of our invited experts 

interventional card.iologists that have experience 

implanting under the HD,E,approval to perhaps 

address the issue of th,rombus on t,he device, the 

infrequency of it, and possible examples of 
s, 

treatment. ., 

So I would ask,Dr. Reisman, Block, 

Landzberg or Palacios if they would please come up 

to the table. 
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DR. REISMAN: Good morning. Mark Reisman 

Erom Seattle, Washington. I have no vested 

interest or conflicts. NMT is supporting my travel 

and expenses here. 

I am operating under the present HDE. 

:/ ‘, i- 

/ _- ,., “.., 

Jnder that HDE specifically related to 'thrombosis, 

we have had one patient, actually, who has 

developed a thrombus on the right side of the 

device. 

We followed that~patient. We 

anticoagulated that patient subsequently and we 

followed her carefully and did serial TEES at three 

months and six months. At three months, it was 

already gone. There was thickening of the device 

but we didn't have any demonstration of a thrombus 

and, by six months, on repeat, it was no longer 

seen as one. 

DR. MARLER: So, in the patients that you 

treat under the HDE, how many of them do you remain 

on or started on antiplatelet or warfarin therapy 

after the implantation of the device, and for how 

long? 

DR. REISMAN: Again, we operate very 

carefully under the str'ict guidance of the FDA for 

the HDE. All our patients are seen by a 
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Ioppler on all the patients. We perform TEE on all ,, _ 

:he patients and then we discuss the options with 

zhe patient and we make, t,hem understand, if we are 

Ising the HDE, why they would be considered 

"failures to medical th,erapy." 

Subsequent to the placement of the device, 

ae do one-month, three-imonth and six-month :. I' ,' 

zranscraniql, Doppler wi,th associated TTE and, at 

3ne year, we follow up with a transesophageal echo. 

In some case, we do an intermittent transesophageal 

echo as well. Again, under the HDE, although it is 

not asked for specifically, we feel that, because 

Df the data that is available, our careful 

assessment is important. 

All,of our patients, post-procedure, are 

continued on aspirin and it is up to the physician 

who is involved in the ,case--that is usually 

another interventional cardiologist and a pediatric 

cardiologist-- as to whether. to continue,Plavix as 

well. 

None of the patients are treated with 
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indication for that, The reason tha.t . . mest sf them _., _e ‘^I 

are being treated under%the HD,,E: as a failure to 

nedical therapy is that most of them, after being 

discussed the options of anticoagulation and 

surgery, feel that neithe.roption is something that 

is suitable for them, either from a lifestyle 

standpoint or from a compliance standpoint. 

Thus, we explain very carefully and 

document that we would perform PF0 closure with a 

percutaneous device. 

DR. AZIZ: Is there any peculiarity of the 

right atrium? Was it very big? Did the patient 

have a cardiomyopathy? 

DR.:REISMAN: No. It was a young woman 

and, interestingly enou'gh, she is a tri-athlete. 

It was interesting in so much that I wondered 

whether or not she was dehydrated. Her baseline 

heart rate is in the 40s. Again, to overuse the 

sticky-blood theory, but just stasis and 

dehydration, was that potentially a predisposition 

for this problem. 

I am not sure. But, fortunately, the 

problem did resolve. .WVe: hard ,a cardiothor,acic, ,_ ~>a.,^. ., ‘. 

surgeon r.evi,ew it ,,as w@l,.a~nd, by virtue of the 
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size, the fact that it was on the right side, and 

:he left side was devoid.*,of any thrombus, we felt 

:hat it was okay to proceed with Coumadin -and 

aspirin therapy. 

After we realized that it was no longer 

zhere, we continue her still qn aspirin and Plavix 

at this point. As I mentioned, she is a little 

Dver six months out. 

DR. TRACY: I think it is very close to 

12:oo. We will break at this point for one hour, 

Please be back just promptly at 1:OO. : 

[Whereupon, at'l2:OO p.m., the proceedings 

were recessed. to.be resymed~at 1:OO p.m. 1 
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AFTERNOON' p R o C‘-E Ee‘D "I ,N ($+ ,s 

[1:05 p.m.1 

DR. TRACY: We will go ahead and reconvene 

at this point. I would just like to ask the panel 

members --a lot of discussion has already taken 

place, so try not to duplicate other people's 

questions if that is possible. I will defer any 

questions I have at this time and move on to Dr. 

Pentecost. 

DR. PENTECOST: ' Thanks very much. I just 

have a couple of observations. First of all, I was 

confused and a little mystified why twelve patients 

didn't have contrast echocardiography. It strikes 

ne, having looked at these studies, that this is a 

very elegant imaging study and I' can't imagine, 

really, a cohort of patients that would be better 

served by it. 

It seems unusual to me to let this be an 

elective part of the evaluation of the patients. 

4s an elective part of it, a quarter of patients 

didn't have the benefit of that. 

My second concern is that over 25 percent, 

!7 percent, of patients were over 50 years of age 

uhen they entered this study. I would just 

actually ask this question as educational. Can we 
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expect it to be commonplace .f~r'..pat'~ent's'.to have no 

manifestations of a PFO at all and to."suddetily‘have" 

a stroke over the age of 50 years old, for this to 

be a cryptogenic stroke, for them to have been 

found to have a PFO and for people to want to close 

this up. 

It strikes me,: pathophysiologically, as 

unusual for 'a patient to become symptomatic at that 

age. If we open it up to this group of patients, I 

am afraid that a lot of'people would get this 

device that may not need it. 

Thirdly is that about 60 percent of the 

patients are on anticoagulation six months after 

the device was inserted, This seems to have been 

at the behest of the individual physicians caring 

Eor them. Does the sponsor expect, when this, 

Breaks into the community, that most physicians 

vi.11 have so little confidence‘in this that they 

vi.11 still want to antiooagulate the patients? 

My final question is the stability of the 

engineering of this device in that it has gone 

through three transformations. What theoretical, 

nechanical, or animal or human data led to the 

STARFlex being created instead of the CardioSEAL 

2nd are we on the verge of anoth.er such engineering 

MILLER REPORTING COF?PANy‘; ‘fi;fc: ' 
735 8th Street, 'S'.E: .. 

Washington, D.C. 20003-2802 



at 

1 

7 

8 

9 

10 

11 

12 

15 

16 

19 

20 

21 

22 

23 

24 

25 

175 

change by the company? Th other words, is this a 

stable engineering product? 'It doesn't seem to be. 

It seems to be in flux, ._ i 

Thank you. 

DR. KULIS: As' far as the questions on the 

older stroke patient who suddenly becomes 

symptomatic for cerebrovascular disease, is found 

to have a PFO, certainly, as we have watched the 

evolution of this process, we have seen that, in 

the older patient, more tendency is found to find 

alternate risk factors, to find multiple modifiable 

risk factors. 

In general, because of that, the tendency 

to close these.lesions has been much less than in 

the young person with r,ecurrent events, 

particularly that is found to have a PFO and 

absolutely nothing else.. Clearly, the patients 

with other modifiable s'troke risks and with older 

age where the cumulative lifetime risk of 

anticoagulant goes down, these patients should be 

treated with conventional therapies. 

As far as the patients who are still on 

anticoagulant, there ar,,e multiple reasons that that 

nas tended t:o happen. As I have watched the 

evolution of the way clinicians are treating this 
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who are working under the HDE, initially, in the 

Salt Lake Cardiology Center, everyone was on 

anticoagulant for a while. Now, everyone is on 

Plavix and aspirin and there is no anticoagulation 

unless there has been some other reason such as a 

DVT or some other factor to think a person needs 

anticoagulation for a p,eriod of time. 

So I think the,evolution is already there 

to take patients off anticoagulant when the device 

is put in. 

DR. PENTECOST: What about the engineering 

stability? ,( 

DR.,KULIS: Anne Kulis, again. What I 

would like t-o do is have Carol Ryan, who is the 

V.P. of R&D go through the evolutionof the device 

and the different device,iterations. 

DR. JENKINS: Carol, since you didn't hear 

the question, the concern was is it a stable 

product, are there changes that are imminent. WhY 

has it had three genera'tions over such a short 

period of time? Did I paraphrase it correctly? 

MS. RYAN: The product has had three 

generations over approximately eleven years. The 

changes made,to the original generation were to 

reduce the fatigue fractures and to change the 

MILLER ncrrv+rrw\ 
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alloy to one with better in corrosion resistance 

and was MRI-compatible, because the original 

The changes with the STARFlex were really 

to address residual leaks /, j ". I not to addr,ess 

integrity. The wire, itself, has gone through 

three generations of improvement and, based upon 

bench testing and statistical analyses, the third 

generation of wire appears to have a statistical 

significant higher level1 of fatigue resistance than 

previous generations of wire and we continue this '.. _. ., 

process evolution. 

Regarding fatigue fractures, it is the 

nature of fatigue that if a device is going to 

fracture, it tends to happen early 'on in the _ 

device's lifetime. Typically, if‘ a device has-made 

it to approximately 100 million cycles, it is 

being utilized at a stress below wha.t is called its 

endurance limit. 

You can typically expect an infinite life. 

There is a certain amount of scatter that is 
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630 million cycles-- compared to the original 

Clamshell device. 

We did curves where we d,evelo.ped 

comparison curves between the original device and 

the CardioSEAL which shcwed. a statistically 

significantly higher level of fatigue re-sistance" 

for the CardioSEAL, very significant. 

We also did computer finite-element 

analysis models in what are called Goodman diagrams 

to understand the safe utilization zone of the 

device and at what levels of stress potentially the 

device would fracture. 

We have also looked at what occurs when a 

device does fracture relative to the risk of an arm 

rubbing on the opposing wall of the heart. In all 

of our analyses, the current device is far superior 

to the previous device including the risk of-an arm 

pointing away from the device and potentially 

rubbing against the opposing wall, in part due to 

zhe fact that devices are now sized differently 

zhan they were ten years ago. 

The imaging methods are much more 

sophisticated and we are much more knowledgeable 

shout to size them as well as the current device is 

designed with more spring coils in the arm so it is 



at 

1 

5 

6 

7 

8 

9 

10 

11 

12 

16 

17 

18 

19 

20 

21 

22 

23 

24 

under a 1owe.r' level of “stress, so-it is less likely 

during a fracture to ac,tually point away from the 

device. They tend to lay very flat when they 

fracture with the current model. 

We continue to make improvements as 

technology evolves relative to the raw-material 

processing. As changes are made, we evaluate them 

and we will implement them into our specification. 

Currently, we have util,ized multiple lots of what 

we consider our third generation of material, and 

we have seen progressive improvements in the 
/I ./. 

bench-testing results,o!,f eac:h lot,.of wire based, '. 

upon certain changes in the manufacturing process. ^ 

We have yet to,correlate those, with 

improvements in clinical data possibly due to the 

sample sizes, but we will continue to monitor that 

over time. 

Does that answer your question? 

DR. PENTECOST:, Yes. .Thank you. 

DR. T@:%Y : Anything'else, Dr. Pentecost? 

DR. PENTECOST: No. 

DR. TRACY: Dr. White? 

DR. WHITE: Thank you. As a user of this 

device, actually, and I' appreciate the ability to 

use this device-- it actually 'works very well--I ,, 3. 
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would like tp understand better what the utility of 

the device has been under the HDE. Can you tell me 

what the annualized implant rate has been under the 

KDE that was' approved in February of 2000? 

DR. KULIS: Anne Kulis, again. We have 

approximately- -there are greater than 150 centers 

in the U.S. that have 1,RB approval for restricted 
" 

KDE use. As part of th,e HDE requirements, we are 

required to report, on an an_nna-1 basis, to the FDA ,I. . ,,, "" ., - , ,, ". 

the number of units tha,t are utilized each~ year. ,- 

I don't have the exact numbers in front of 

me but I think, on average, it is approximately--I 

think the most recent numbers are around 1500 

patients. 

DR. WHITE: Is there a ceiling associated 

with the HDE? 

DR. KULIS: 4,000 units per year. 

DR. WHITE: So this device is available 

for reasonable clinical, use in centers that have 

been--accord:i,ng to the HDE guidelines, this device 

is available'? 

DR. ,KULIS: According to the HDE 

guidelines, yes. Let me clarify. The CardioSEAL 

device, which is the previous generation device, is _ 

available under the HDE.: The STARFlex is not 
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available under Ehe HDE. kiit each of.the sites 

must go through the requirements of obtaining IRB 

approval initially and then maintaining IRB 

approval on an annual basis. 

Part of our process, as the manufacturer, 

is to ensure that sites have IRB approval before 

shipping the devices. 

DR. WHITE: Have you sought HDE approval 

for the STARFlex? 

DR. KULIS: No) not at 'this time. 

DR. ZUCKERMAN:' Dr.'White, it is important 

to point out, though, , that the STARFlex device, 

like its predecessor, the sponsor could apply for 

HDE approval. 

DR. WHITE: But that would be a separate 

issue than this today. 

DR. ZUCKERMAN: 'Than the PMA discussion 

that we are having today; that's correct--in that 

there is a different stlandar'd of ‘e‘vid-ence 'require'd 

for an HDE and the FDA is sensitive to that 

different standard. ' 

DR. KULIS: If‘1 could just clarify for a 

ninute, Dr. White, I just wanted to bring up that 

the indication approved* under the HDE is different 

and more restrictive than the broader indication 
;. 
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being proposed today. 

DR. WHITE: Could you summarize what the 

HDE indication is for mle? --. - ‘. 

DR. KULIS: -B*a&ically, a patient has 

suffered a recurrent event and has failed medical 

therapy. 

DR. WHITE: So there is a requirement in 

the HDE to have failed either an antiplatelet or an 

anticoagulation therapy to qualify for the HDE? 

DR. JENKINS: It is actually a recurrent 

stroke, not-a recurrent, event. That was because 

the language needed to be very explicit and data ,- 

needed to be supported 'to support the-limited 4,000 

unit numerical requirement for "the i-IDE. -' 

DR. WHITE: Okay. 

DR. BECKER: Could I just clarify? 

Someone has needed to h;ave two events in order to 

get the CardioSEAL devi.ce under the HDE; is that 
i/ 

right? 

DR. KULIS: Ye&. 

DR. BECKER: The index event and then 

another event. 

DR. KULIS: Ye&; that's correct. 

DR. JENKINS: On medical treatment; a 

stroke, a second stroke. 
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DR. WHITE: Is there any alternative under 

the HDE other than the failure of the medical 

therapy? Is there another clause? 

DR. KULIS: No '. :"' “ 

DR. WHITE: That's it. 

DR. KULIS: Can you repeat that? 

DR. WHITE: I am just trying to make sure 

that I understand-- 

DR. TRACY: Can I just interrupt for a 

second. I think we are here to review this 

application. 

DR. WHITE: 1 ' $.. ,,sory . 

DR. TRACY: I would like to move on. 

DR. WHITE: The only reason that I bring 

it up is that one of the points I think that was 

being made this morning was that the reason is to 

get this device more available, and I wanted to get 

an idea of how available the HDl3 currently--how 

well it was suiting the clinical need that was 

there. That was the only purpose there. 

The primary efficacy endpoint here was 

closure of the PFO with the device. But, as I 

think Dr. Pentecost poi:nted out, the- colorflow is 

probably not an adequate way to confirm closure of 
I. 

a PFO. You don't disagree with that, do you? Do 
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DR. JENKINS: I think that the absence of 

a complete set of contrast injections in the cohort 

is a weakness in terms of assurance of absolute 

closure. I think there is a discussion to be had 

about the sizes of resi,,dual leaks that put patients 

at risk and I think that'may be where there 'may be 

some differences in thetreating-physician opinions 

in comparison to the use of contrast injections in 

all cases. 

DR. WHITE: I have a question for Dr. 

Landzberg. We found that, in fact, not the only 

ones, that doing transseptal punctures for PFOs is 

actually a b,it easier t,,o align the CardioSEAL 

device. Do you guys feel like putting that into 

your Instructions for Use for the STARFlex as well, 

or do you think that the flexibility of the 

STARFlex makes that caulking angle that sometimes 

happens with the long tunnel not necessary? 
"_, 

DR.' LANDZBERG:' To address this specific 

point with regard to the technical aspect involved 

with doing transseptal'punctures, to date, in 

hundreds of such procedure&"wi'th the STARFlex .i 

device, we have not had a single instance where we 
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have been required to use a transseptal puncture. 

So I think there is an inherent difference ,with the 

STARFlex device. 

DR. WHITE: okay. Can I also ask, during 

any of the explantations of these -devices“, 'has 

anyone confirmed the endbthelialiiation of the 

device? The issue is tlhat animals often will have 

robust endothelialization but humans don't. so I 

am just wondering how endothelial coverage happens 

with the device when it is explanted. Have you 

seen that? 

DR. JENKINS: yes; we actually have a 

paper in the literature. Most of the devices were 

from the original Clams,hell s'eries. Actually, they 

had been collected by C'arol Ryan, the engineer on 

the product, as a series of explants. 

It is not, in any way, a controlled study 

or anything like that, 'but we found'fhat; in 

general, the devices endothelialized in clinical 

practice in a similar f,ashion to what had been seen 

in the animal studies where often, at very early 

time points, we saw complete endothelialization of 

the device seemed to be'gin from the periphery and 

spread inward. i , 3, 

Often, you could just see the little metal 
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arms poking through. There were devices that were 

not laying flat on the septum that did not 

completely endothelialize. Another part of that 

analysis was just looking at foreign-body reaction, 

and we found some variable foreign-body reaction. 

But we thought, in general, that looking 

at the Clamshell devices that we had available 

supported relatively rapid early endothel'iaiizat'io'n . 

of this device as long as it was seated properly on 

the septum. 

DR. WHITE: The single implant with the 

thrombus that we talked about this morning, was 

that endothelialized as,, well? Was clot form.ing on 

the endothelium? 

DR. JENKINS: That is a good question and 

I actually don't know. We didn'treceive a full ,, I. ", I. 

version of that explant. 

DR. WHITE: That's all I have. 

DR. TRACY: Thank you. 

Dr. Pina? 

DR. PINA: In your presentation on Table 

All, I am looking at the study timing for the 

follow up for your 'pivotal trial, your 49-patient 

trial. Sinc,e we are asking questions about 

thrombus formation and ,the device, you have eight 
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patients where you only have one month of follow up 

and you have sixteen patients where you have six 

months of follow up, an'd two, follow'up is only'"at 

discharge. 

So the rest, you have at least twelve 

months which is a little less than a half. What 

are you doing about con,tinuing to follow up on 

these patients, especially the ones that you only 

have six-month data. Let me put one more thing in. 

It sounds, from my reading of the literature, that 

if a thrombus is going to form, and I do believe 

what your hematologist said about the patients with 

hypercoagulable states, are they more likely to 

have thrombus formation as time goes on with the 

device? 

I don't know that we know that. That may 

be a risk of a future event. So.what are you doing 

about following up with' these? 

DR. JENKINS: The actual study is a 

24-month study so the patients are continuing on 

;he study and have continued to be follo2wed. We 

actually had been restricted from presenting to you 

additional information on STARFlex patients who had 

Deen implanted since the~,time of the submission or 

extended follow up on the cohort because the "R"DA% ' 
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had wanted to stay with the data in the original 

submission. 

But we have not continued to identify 

thrombi in additional patients in the pivotal 

cohort. 

DR. PINA: What was the original date of 

your submission? 

DR. JENKINS: The original date? 

DR. PINA: Yes; the date of your 

subm ssion. 

DR ._ JENKI,NS: rt was 9-l-2000 because we ,.. _ 

had intended, it to include at least a six-month 

follow up time point. 

DR. PINA: Youhave a whole series of 

patients before that th'at you only have six months 

or that you have, let's see, one at discharge and 

four at six months. So you do have som,e patients 

before that date that you don't have follow up for. 

Are you continuing to try to find these 

patients? 

DR. JENKINS: Yes; and we have more 

information about them. We just weren't able to 

present it to you. 

DR. PINA: What I am saying is that these 

zhat I am telling you about are before‘ your 
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submission date so that you should have been able 

to present the follow-up data. 

DR. JENKINS: That's correct. We only 

presented to 'you what we had in the database as of 

g-1-2000, so there may 'have been patients who 

should have had a six-month endpoint but hadn't 

achieved it yet. 

DR. PINA: Is it appropriate for us to ask 

if there are any deaths or any 'other complications 

that we need to know? 

DR. TRACY: That,.is a point forthe FDA to 

answer that question. 

DR. ZUCKERMAN: " _/, ;I 
Ycu can as.k 'the-"question. 

The company can r~espond with the proviso that the 

?DA hasn't review these,data in detail. 

DR. TRACY: Please. 

DR. JENKINS: In the pivotal cohort, there 

ire no other important events that we hadn't told 

TOU about. There was an additional series of 28 

ZTARFlexes that had been implanted. There was one 

stroke in follow up in those additional patients. 

And then I had mentioned previously that 

rhat we considered to be 'an important event was the 

lingle patient who had the fracture-related 

'riction lesion.. That was a~lso discovered after 
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the endpoint of this submission.. As far as deaths 

and explants; no. 

DR. PINA: I have no further questions. 

DR. TRACY: Thank you. 

Dr. Comerota? 

DR. COMER‘OTA: I will be brief. Dr." 

Futrell, you raised the: importance, or the 

potential importance, o'f the morphology of the PFO 

and also raised the potential issue of a clot being 

sequestered in a PFO tunnel, How would an embolic 

svent be prevented during i.nsertion ofthe device 

Eor this problem? 

DR. FUTRELL: That has been, in the past, 

)ne of the considerations, at least in our center, 

;hat Dr. Sorenson, our interventional cardiologist, 

has, in fact, used the transseptal approach. 

It has been interesting, as we have 

., .,j ,.I \. ,, > ., uatched the evolutibn of "t'his 'concept an.d hea'rd‘ 

presentations in meetings. I have heard the talks 

70 from PFO as a ca'use of paradoxical embolus to 

leople actually saying, oh, PFO doesn't cause 

>aradoxical embolus at all; this is all a 

:unnel-produced phenomenonand th*is‘is why' it 'is 

resistant to anticoagulation. 

Obviously, we c'an't tell in a given 
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patients. We' know there."is a right-to-ief't shunt 

and we know that that gives right to the 

theoretical potential for paradoxical embolism. 

What we do know is there have- notbeen 

strokes at the time of placement suggesting a 

thrombus has not been dislodged at that time. So 

these are, again, all theoretical considerations, 

an explanation we have tried to find as to why 

these patients recur on medical therapy and then 

these recurrent strokes stop after closure. 

DR. COMEROTA: 'So the' transseptal approach 

is the answer to the question. 

DR. FUTRELL: Transseptal approach; yes. 

But, also, the phenomenon that it is interesting 

that we haven't been dislodging clots even with 

standard placement. 

DR. C0MERO;TA.i' 
"a.n"e, /on ti fi a f t e r 

implantation, less than40 percent of your patients 

were anticoagulated and; at six months, less than 

20 percent were anticoagulated by your reports to 

us. If, indeed, the PFt)'device was responsible for 

stroke prevention, shouldn't these patients be 

‘i ,:‘.I =.‘.’ : ‘. 

aving pulmonary emboli? 'Itiould ask you Howe many 

atients, indeed, 
had p;lmonary.. er;i~olus.'-‘in thins _ . 

ohort? 
^, 
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DR. FUTRELL: Again, _- I wa,sn't involved in 

the trial, per se, but ,,in reading the results, I 

didn't see any pulmonary emboli? 

DR. COMEROTA: :Dr.‘~'Jenkins? 

DR. JENKINS: Pulmonary emboli were not 

observed. 

DR. FUTRELL: What we know about 

nicroemboli, and we know it from various other 

nodels including the cholesterol-embolus problem 

and fat-embolus problem‘. We know there can be huge 

showers of microemboli., It can produce a huge 

surden, total embolus burden, on the body. 

What we know is we don't see liver failure 

vhen we have those, even though the liver is-being 

zmbolized. We don't see renal failure ‘and we 

generally don't see large pulmonary emboli. The 

pulmonary embolus problem comes when a major 

pulmonary-artery branch is blocked. 

So we don't see those phenomena 

Decause-- probably, it is because there is enough 

redundant function in each one of those organs 

zhat, if you produce embolic infa,rction of the 

ridney or of'the liver, of the lung',' multiple small 

ireas don't produce symptoms. 

You take the same size embolus and put it 
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in the internal capsule and you have a hem.iplegia. 

That is probably the di'fference. So the smaller 

emboli, it is most important to-.~keep them from 

going to the brain sinc,e that is the area that has 

unique and concentrated function that can't be 

replace by another part of the brain. 

DR. COMEROTA: 'Thank you. 

Dr. Jenkins, your first patient was 

entered in November of 1999. and then 49 patients 

were entered during the eleven-month period 

thereafter. How were these patien'ts‘".trr^eated bef'ore. 

Wovember of 1999? 

DR. JENKINS: They "are in the CardioSEAL 

cohort. They received the CardioSEAL device. But, 

lnce the STARFlex device was available, they 

uere-- both devices are available in the trial, but 

the interventionalists tend to "choose the STARFlex. 

DR. COMEROTA: 'Okay. Thank you. I have 

no further questions. 

DR. TRACY : Ij, i'"‘xp;zi~ ?‘ 

DR. 'AZIZ: I just had a few questions; i 

vi11 try not to repeat them. In patients who had .(, . ,, ,. -' ,. _.~ _,". '. '- ., j> 
:he device removed surgically, obviotisiy 'there'were 

i few patients. Was a fiatch needed to--once you 

:ook the device out, did the surgeon have to put as 
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patch, like doing an ASD repair? 

DR. JENKINS: Ask a surgeon, but, I think, 

in general, they are often able to be closed with 

sutures. 

DR. AZIZ: Okay. I will leave that 'one. 

Who determined that the" patient was:a high-risk 

patients for surgery? Was it the committee who met 

and you discussed it with the surgeons? How did 

you come to that conclusion? 

DR. JENKINS: The way th'gt. that peer 

review worked was that, after the patient had been 

referred, a team was put together of a senior level 

cardiologist and cardia,c surgeon. We did have 

adult surgeon and adults cardiologists who agreed 

;o do this for our study. For the younger kids, 

>ur pediatric groups.,“~~'~'~~‘ir~.ed. That was done at 

?ach site where the study was done. 

The two individuals needed to agree by 

zonsensus that the patient met criteria for the 

study and sign to that effect prior to implant. If 

:hey had issues, which, in this cohort, they often 

iid, they were ‘advised to discuss with eac,h other 

ind come to a consensu's"opinion. 

If they decided, no, the patient was out. 

:f they decided yes, they were in. If they 
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disagree'd with each other, we would put together a 

new team who would do the same thing. So it was 

designed so t,hat no one individual could restrict a 

patient but two people had to in order to restrict 

a patient. ,. . 

DR. AZIZ: I think a.lot of patients did 

have a number of risk factors or I would say would 

have been higher-risk pat.ients. ., 
But there were a 

couple in whom you had 'to go back'and remove the 

device and they did well surgically. So I think 

there probably is a bitof amoving target. 

DR. JENKINS: ft waS al'so",‘i~*~entionaiiy .~ 

not an absolute high risk for surgery but a 

relative high risk for burgery compared to the 

device procedure. I think that what actually 

happened across the study is, as the climate become 

more comfortable with devices, that balance 

changed. That had been our intentin that the 

whole spirit was judgment based. 

DR. AZIZ: If you had a patient who had 

had a PFO and also was in a-fib, would you-still 

lse this device? 

DR. JENKINS: I woul'd rather a'sk"'one ' of 

-he adult cardiologistsl Mike, do you want to 

speak to that? 

: ; 
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DR. TRACY: Po'iK can use 'the mic'rophone at 

the podium. 

DR. LANDZBERG:' Those patients that were 

referred, and I don't think we had a single patient 
, 

recognized paroxysmal atria1 fibrillation who we 

implanted a device on: "'It was one of the exclusion 

criteria as an‘,alternat.:ive potential source of 

thrombus. 

DR. AZIZ: That patient would probabl'y 

nave to be on long-term anticoagulants anyway. 

I had a question for Dr. Hassell. I just 

aanted to know what were the common's'or‘t of 

lematological abnormalities that--you said that a 

-lumber of the patients,' at least the ones that were 

referred to you as a tertiary physician, and I know 

of your interest in the area, you "said that a high 

proportion of your patients had sticky blood. 

lould you just outline who they Wer‘e? 

DR. HASSELL: Certainly. 
‘I 

When we, under " 

-IDE approval, began to place the devices; I was 

approached by our cardiol,ogy team to assess for 
,_ ,\ ., 

lypercoagulable states "as a potential 
,. '.I 

zontraindication. In the process of screening, we 
-ooked for arterial hyp&kirc6ggui.gg.~g,‘ “--t-~&z;;’ ‘_ that 
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would necessitate continued anticoagulation since, 

perhaps, the,n, a device would not be warranted. 

Thus we screened for things that cause 

arterial thrombosis. The most common finding, as I 

alluded to in the subset of 44 patients that we 

looked at, were half the patients had evidence of 

antiphospholipid antibody. We found no one, 

although we looked for evidence of 

dysfibrinogenemia. We looked at lipoprotein a. We 

could not look for protein seroprotein-s 

deficiency, for example, .t, becausemost of them were / .,- 

on warfarin therapy at the time. .:' ,. " : II ." 

Only recently have we begunto expand the 

venous risk factors for'this group of folks who , ., 

have referred for closure in part because it would 

direct, in our judgment, post-implantation, the 

need for ongoing anticoagulation until the device 

had endothelialized. 

Thus far, which speaks to the question 

raised earlier, why don't these people have PE, 

1 many of these pe'ople have few, if any, classic 

7 venous hypercoagu.lable states. In this case, I 

1 think the sticky blood, "as Dr. Futrell alluded td, 

is microembolization; What would otherwise be a 

1 aarmless embolization would pass into the lung and 
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be absorbed crosses and causes a devastating stroke 

in the different circulation. 

So the most commbn thing we are finding 

are arterial risk factors for thrombus and, 'mos*t 

commonly, antiphospholipid. antibodies. But it is a 

tertiary-care+* referral 'system. 

DR. AZIZ: Do you see a-'lot of lupus 

antibodies? I 

DR. HASSELL: The pattern for those who 

have interest or knowle'dge^is a lupus anticoagulant 

plus a beta-2 glycoprotein-1 IgM antibody quite * 1.1 

specifically and repetitively. 

DR. AZIZ: I know this has nothing to do 

tiith this patient cohort, but patients who get 

recurrent pulmonary emboli, you know, when they are 

sort of screened, a lot of them have lupus 

anticoagulant but whether that is sort of related 

:o that event, I am not sure. 

Thank you. I think that is all for me. 

DR. TRACY: 
,. ."_ ., 

Do any of the'other panel 

nembers have any follow-up questions on anything 

zhat was previously raised? No? If not, then we 

vi11 end the open committee discussion and ask the 

sponsor to step back and we will move on to the FDA . " "(- 

questions. 
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DR. KULIS: 
Co(&ld I cl.grif, -ne 'mo;e+“~- 

point, please, before we move <sti? I just wanted to 

bring something up, when we first sat down earlier. 

I think what I wanted tie talk about was, based on 

some of the comments th,is morning, it is clear that 

we, perhaps, didn't do a very good job of 

specifically clarifying" or correctly wording the 

Indications for Use. I 

If I could put,it more clearly, basically, 

the high-risk study that was conducted and is, still 

ongoing at.Dr,, Jenkins' institution is specific for (.I 

compassionatg-use patients in which the 

alternatives are c~bntraindicated or unacceptable. 

I'hat is basically what we were trying to capture in 

that proposed Indications for Use wording. 

But it is clear there has been quite a 

struggle and discussion'about that this'morning, 
/( 

zhat maybe we didn't make it clear up front. 

DR. TRACY: Thank you. 

DR. KULIS: There is just one other 

:hing-- I'm sdrry-- that‘ i wanted to--there was also 
3 

discussion about appropriate trials for PFO 

latients. It was mentioned, in some of the 

speakers' talks this morning, that NMT is committed 

:o doing addi,tional tria~ls for a broader-based PFO 
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, questions posed by the FDA. 

As we all know, we are here to discuss the 

application for the CardioSEAL with an indication 

that stated, "Patients at risk for a recurrent 

cryptogenic stroke or transient ischemic attack due 

to presumed paradoxical,embolism through a patent 

foramenal valley and who are poo'r 'candidates for 

surgery or conventional drug therapy." 

retrospective subset analysis and a pivotal cohort 

Df 49 patients with PFOs. 

f 

1 

1 

( 

( 

I 

i 
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We have heard support with some 

First, we will ,deal with the efficacy 

questions. The FDA has'pointed out that there were 

10 prespecified outcome'measures'provided for 

assessment of effectivenessor clinical benefit. 

)ne of the concerns the FDA raised is that, of the 

C9 enrolled patients, no echd information was 

available in "five patients. Part of the evaluation 

)f neurological events was proposed as a secondary 

indication and, in fact, does have a trial design 

in front of an IDE at the agency at this point in 

time. 

Thank you. 

DR. TRACY: Thank you. Can I ask the 

sponsor to step back and we will move on to the 
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